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THE following paper deals mainly with three types of ocular 
lesion, herpes simplex corneae, herpes zoster ophthalmicus and 
neuropathic keratitis. In all three types the trigeminal nerve is 
seriously involved and I have deemed it desirable to enter into 
some detail on the anatomy of this nerve. The peripheral dis- 
tribution of the nerve is to be found in detail in all the anatomy 
textbooks. The primary nuclei and the secondary paths in the 
central nervous system are the subject of much controversy and 
many statements on these must be regarded as purely hypothetical. 
I have based my description mainly on Winkler and Cajal, but 
I would not have it thought that I wish to shelter myself behind 
the great authority of these names for any errors I may have 
committed. -What I have tried to do was to work out some scheme 
that could be used for teaching purposes in my lectures at the 
National Hospital. It is this scheme that I have embodied in 
the two diagrams reproduced in the first part of my paper. 

_In the clinical part of the paper I have tried to summarize as 
shortly as possible some of the vast body of work that has been 
done in the last ten years on the subject of herpes, zoster, and 
Varicella. The third part of the paper dealing with neuropathic 
keratitis is the most unsatisfactory. The more I read about this 
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condition and the more I see of it, the less satisfied do I become 
with all the hypotheses that have been advanced to explain it, 
and I fear my state of agnosticism finds its reflexion in the confused 
condition in which I have left this part of the paper. 


I.—Anatomical 


The trigeminal nerve may be regarded as a compressed group 
of afferent posterior roots and the Gasserian ganglion as a fusion 
of posterior root ganglia. The sensory afferent nerves from the 
whole face area and from a portion of the scalp are gathered 
together into the three main branches of this nerve and pass into 
the Gasserian ganglion and thence into the pons to be distributed 
up and down over a very extensive area of the brain stem from 
the mid-brain on a level with the anterior corpora quadrigemina 
to the upper part of the cervical region of the cord. It is a 
summation of posterior sensory roots corresponding to all the 
motor nerves originating from the brain stem.’ Of these motor 
nerves, one emerges from the brain as part of the fifth nerve (the 
motor root) to supply the muscles of mastication. The afferent 
fibres coming from the Gasserian ganglion enter the pons and 
have in part an ascending course, the mesenceplhialic root, and 
in part a descending course, the bulbo-spinal root. The 
mesencephalic, or ascending root, lies close to the grey matter 
surrounding the aqueduct and its fibres probably end in cells of 
the locus coeruleus and of the tectum. The bulk of the fibres 
pass down as the descending or bulbo-spinal root, close to the 
substantia gelatinosa Rolandi, forming a kind of cap over it, and 
end in relationship with cells of this area. It is traceable in 
gradually diminishing size as far as the second cervical level. 
This extensive distribution of the fifth nerve from the mid-brain 
down to the second cervical level and the numerous inter-relation- 
ships which it forms with the nuclei of origin of all the other 
cranial nerves form one of the reasons why headache so frequently 
results from many different causes and is so vague in its 
distribution, 

The Gasserian ganglion from which the fibres of the sensory 
portion of the fifth nerve arise lies in a small depression near the 
tip of the petrous bone on its antero-superior surface. It is semi- 
lunar in shape and the dura mater splits to form a sheath for it. 
The motor root passes behind it to join the third division of the 
nerve. The ganglion lies somewhat obliquely in the middle 
fossa of the skull and from its upper mesial portion arises the 
first or ophthalmic division with which we are mainly concerned. 
This trunk passes almost at once into the cavernous sinus and 
runs in its lateral wall. In this position it is joined by sympathetic 
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branches originating in the superior cervical ganglion and coming 
immediately from the carotid plexus round the ascending portion 
of the internal carotid in the cavernous sinus, Here also it 
probably forms anastomoses with the third, fourth, and sixth nerves 
and also gives off the recurrent nerve of Arnold which passes 
backwards into the tentorium cerebelli, possibly reaching the 
posterior pole of the brain and supplying the dura mater. Before 
leaving the sinus, the nerve splits into three main branches, the 
lacrymal, the frontal, and the naso-ciliary. All three enter the 
orbit through the superior orbital foramen, but only the naso- 
ciliary passes inside the annulus of Zinn. 

The lacrymal is usually the first to branch off and passes out- 
wards along the outer wall of the orbit where it divides into two 
branches, the lower of which anastomoses with the zygomatic 
(temporo-malar) branch of the ‘second division of the fifth. By 
means of this anastomosis fibres from the facial nerve (pars 
intermedia of Wrisberg) may reach the lacrymal nerve. These 
fibres originate from the geniculate ganglion of the facial and, 
as the great superficial petrosal nerve, run to join the great deep 
petrosal from the cervical sympathetic and form the Vidian nerve. 
This enters the spheno-palatine ganglion which receives its main 
sensory supply from the superior maxillary branch of the fifth by 
the two main spheno-palatine nerves. The facial fibres must pass 
up these to reach the main trunk of the superior maxillary branch 
from which the temporo-malar arises. Evidence has been adduced 
to show that these fibres are the main secretory fibres of the 
Jacrymal gland and that the fifth nerve does not itself contain 
secretory fibres (Goldzieher and Parsons). On the other hand, 
Wilbrand and Saenger suggest the possibility of a double secretory 
path: (a) for reflex secretion of tears by the fifth nerve; and (b) 
for emotional or psychic weeping by the seventh nerve. Hartmann 
thinks that reflex tear secretion may be innervated by the seventh. 
In this connection it is of interest to note the occasional cases in 
which yawning is accompanied by an increased tear flow, and even 
a Suppressed yawn may lead to an increase in the tear secretion. © 
Similarly excessive laughter is frequently accompanied by increased 
tear flow—‘‘I laughed till I cried.’”. The bulk of the lacrymal 
nerve fibres pass through the gland to supply the skin of the upper 
lid and conjunctiva in the neighbourhood of the outer canthus. 

A case has been recorded in which the lacrymal nerve entirely 
replaced the zygomatic, supplying the skin area in the temporo- 
malar region usually supplied by the latter. 

The frontal nerve runs along immediately under the roof of the 
orbit and gives off the supra-trochlear nerve which runs inwards 
and over the trochlea to reach the skin surface. The main stem is 
continued forwards as the supra-orbital. The supra-trochlear 
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nerve anastomoses with the infra-trochlear branch of the naso- 
ciliary and is distributed to the skin of the forehead above the 
eyebrows from the middle line outwards to the region of supra- 
orbital distribution and in connection with the infra-trochlear 
supplies the skin of the upper lid and the conjunctiva in the 
neighbourhood of the inner canthus. 

The supra-orbital passes through the supra-orbital notch where 
it gives a twig to the frontal sinus and. reaching the forehead, 
divides into a smaller median and a larger lateral branch. Its 
distribution passes back in the scalp as far as the coronal suture. 
Before passing through the notch, it gives twigs to the upper lid, 
and, in the notch, twigs to the diploe of the frontal bone and to 
the frontal sinus. 

The naso-ciliary nerve is the most important branch from the 
ophthalmic surgeon’s point of view, since from it is derived the 
main sensory nerve supply of the eyeball. It passes through the 
annulus of Zinn between the upper and lower divisions of the 
third, and passes obliquely beneath the superior rectus in company 
with the ophthalmic artery. Before crossing the optic nerve, it 
gives off the long or sensory root to the ciliary ganglion and also 
the long ciliary nerves, two or three in number. After crossing 
the nerve, it runs forward in the inner wall of the orbit, gives off 
the infra-trochlear nerve and then leaves the orbit by the anterior 
ethmoidal foramen. It then enters the cranial cavity and lies on 
the forepart of the cribriform plate of the ethmoidal bone. It gives 
off twigs to the dura in this neighbourhood and again leaves the 
cranial cavity by a slit at the side of the crista galli. Its three 
terminal branches are distributed respectively to the anterior part 
of the mucous membrane of the septum, to the anterior third of 
the mucous membrane on the lateral aspect of the nose and to the 
skin on the tip of the nose in the area below the nasal bones. The 
peripheral distribution of the second and third divisions of the 
trigeminal does not directly concern the ophthalmic surgeon, 


The Primary Nuclei of the Fifth 


The fifth nerve, then, is a very complex nerve; mainly com- 
posed of afferent fibres, there is a definite admixture of efferent 
fibres (the motor root of the fifth) for the supply of the muscles of 
mastication, and also of autonomic fibres, both centrifugal and 
centripetal. Only very brief notice need be taken here of the 
motor fibres and autonomic fibres. The motor nucleus of the fifth 
is a large nucleus which lies in the pons obliquely down and out 
from the corner of the fourth ventricle. The motor root passes out 
through the transverse fibres of the pons ventrally to the sensory 
root and passing under the Gasserian ganglion, joins up with the 
third division of the fifth. 
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The nature of the mesencephalic root of the fifth is a much 
discussed question. A balance of evidence seems to point to its 
being autonomic in function and the cells in the neighbourhood 
of the locus coeruleus where it is relayed are similar in character 
to the cells of the intermedio-lateral tract of the cord. The 
mesencephalic nucleus of the fifth lies in the border of the grey 
matter forming the angle between the floor and the side of the 
iter. It is subdivided into a dorsal and a ventral portion and 
lying between the two is a group of cells which do not seem to form 
a connection with the fifth nerve (the nucleus intertrigeminalis of 
Kohnstam) (Horsley and May). There may be a small bundle 
of fibres crossing the mid-line to the mesencephalic nucleus 
of the opposite side. The bulk of the fibres originating from cells 
of the mesencephalic nucleus or ending in it join up with the 
motor root of the fifth and go to supply corresponding areas. 

The main nucleus of the fifth is the long bulbo-spinal nucleus 
in which the large, sensory descending root of the fifth is relayed. 
It is the primary central nucleus of the fifth and it stretches from 
a point in the pons anterior to the entry of the nerve to the Jevel 
of the second cervical root. It can be subdivided into three parts 
which differ from one another in function and the secondary paths 
arising from these three parts have different destinations. The 
most anterior part (the nucleus sensibilis a of Winkler) is concerned 
in the reception of proprioceptive impulses. This portion probably 
does not pass back further than the medulla. The cells forming 
it correspond to the cells of the nuclei of Goll and Burdach, and 
some of the most posterior fibres of the fifth probably pass into the 
nucleus of Burdach directly. The second portion does not come 
forward quite so far as the first but passes further back (the nucleus 
sensibilis 6 of Winkler). It is concerned in the reception of 
interoceptive impulses and possibly also pain and temperature, 
and, as will be seen later, its secondary tract crosses to the 
opposite side to join the spino-thalamic tract. The cells forming 
this portion of the nucleus correspond to cells of the posterior 
horn and stratum spongiosum Rolandi. The third portion of the 
nucleus (the nucleus gelatinosus of Winkler) can be traced right 
down into the level of the second cervical where it is continuous 
with the substantia gelatinosa Rolandi. Proximally this portion 
of the nucleus stops much before either of the other two. The 
descending fibres of the spinal tract of the fifth pass down 
external to this and occupy the position of Lissauer’s tract. 
Internal to it are commissural fibres of short range, fibrae 
concomitantes. 

The fibres of the descending spinal tract of the fifth which 
reach the most distal portion of the nucleus are those which come 
from the ophthalmic division, Next come those from the second 
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division, and the third division are the most proximal. In other 
words, the earlier metameric division is to a limited extent main- 
tained in so far that the sensory nerves from the buccal aperture | 
go to the most anterior portions of the nucleus, those from the 
nasal apertures and the corresponding skin areas go to the middle 
portions and those from the eye and its surrounding area go to 
the lowest portions of the nucleus. It is sufficient to look at any 
reptile’s head to see why this is so (Fig. 1). Clinically this fact may 
come into evidence in cases of syringomyelia high up, or syringo- 
bulbia when there may be loss of sensation affecting the forehead 
and the eye region with normal sensation over the buccal area. 
This low distribution of the ophthalmic division of the fifth 


Fic. 1. 


helps to explain the frequency of suboccipital headache in eye 
disease, as the great occipital nerve reaches the same level as the 
first division of the fifth, and it is not fanciful to regard them as 
dorsal and ventral branches of the same spinal root; further, it 
explains why there may be loss of corneal sensation in lesions not 
reaching the level of the bulb, and even, though rarely, neuropathic 
keratitis. The diagram (Fig. 2) has been constructed to show the 
primary central distribution of the fifth nerve, 


The Secondary Paths of the Fifth 


(a) Short Paths concerned in Reflexes. Stimulation of the 
peripheral endings of the fifth nerve results in a number of different 
reflexes. The probable paths of some of these are indicated in the 
diagram. Obviously, in some cases, the efferent fibres concerned 
must come from both sides, but, to avoid confusion, I have only 
drawn the collateral and omitted any contra-lateral connections 
in Fig. 2. The linking up with the mesencephalic root of the 
fifth, if the assumption of its autonomic function is justified, will 
give rise to the vascular and secretory reflexes. The motor fifth 
takes part in the various reflexes concerned in mastication and 
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the motor fifth and the seventh and the hypoglossal are concerned 
in the sucking reflex. The seventh is the efferent nucleus mainly 
concerned in the protective blinking reflex and is possibly also con- 
cerned in the reflex secretion of tears by the intermediary of the 
nerve of Wrisberg and the great superficial petrosal. In the 
sneezing reflexes, the vagus mainly is concerned, and again in the 
oculo-cardiac reflex. This linking up with the vagus also accounts 
for the marked vascular and gastro-intestinal disturbance and 
vomiting that may occur in acute glaucoma, In addition, these 
short fibres may be the secondary path for some form of common 
sensation. 

(b) The Ascending Secondary Paths of the Fifth. The main 
secondary paths which have been traced from the other portions 
of the fifth nucleus cross the mid-line at once and join ascending 
contra-lateral tracts (Fig. 3). Those from nucleus sensibilis a of 
Winkler (proprioceptive fibres) have two separate paths to reach 
the thalamus. The first and most important pass across ventrally 
by the arcuate fibres and form the trigemino-thalamic tract at the 
inner end of the mesial fillet, and so reach the ventro-lateral surface 
of the ventral nucleus of the thalamus. The dorsal path crosses 
the raphé to reach the formatio reticularis tegmenti and in all its 
course remains dorsal and lies laterally to the grey matter of the 
iter. It reaches the dorso-medial surface of the ventral nucleus 
of the thalamus. In addition to carrying the proprioceptive 
impulses, these two secondary paths probably also carry some 
tactile sensation from areas corresponding to their distribution. 

The secondary path from the nucleus sensibilis b crosses the 
raphé ventrally and joins the spino-thalamic tract which, as it runs 
forwards, lies ventrally and a little mesially to the lateral fillet 
when this is formed in the pons. In this position it runs up 
to reach the lateral part of the thalamus but its exact termination 
has not, so far, been very definitely ascertained. Like the spino- 
thalamic tract, it conveys sensations of heat and cold and pain, 
mainly interoceptive, i.e., from the mucous membranes of the 
areas concerned. . 






























Physiological Constitution of the Fifth 






The physiological constitution of the ophthalmic division of the 
fifth is almost as complicated as its anatomical distribution. In the 
main sense, it is a sensory nerve, it certainly has linked. up with 
it fibres from the cervical sympathetic which carry not only vaso- 
constrictor impulses but also the motor fibres of supply to the un- 
striated fibres of the levator palpebrae superioris, to Miiller’s muscle 
and to the dilatator pupillae fibres which leave the naso-ciliary 
nerve by the long ciliary nerves. There is also a possibility that it 
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conveys secretory fibres to the lacrymal gland by the lacrymal 
nerve, though, as I have already stated, secretory fibres to the 
lacrymal gland may arise from the facial and reach their destination 
by joining up with the zygomatic branch of the second division. 
The possibility of vaso-dilator action in a sensory nerve must 
also be considered specially in connection with the trigeminal, and 
whether it is produced by anti-dromic impulses in normal afferent 
fibres or implies the existence of special efferent fibres. 
‘ Lastly, there is the very important question of the existence or 
non-existence of special trophic fibres in the nerve. 


II.—Pathological 


In dealing with the ocular lesions in which the fifth nerve may 
be concerned, we must fix somewhat arbitrary limits. In one 
sense it may be stated that the fifth nerve is involved in all ocular 
lesions. The reflex distribution of pain in ocular lesions is along 
the distribution of the fifth. In milder cases, only the ophthalmic 
division may be affected, but in more severe cases, the pain may 
spread to the other divisions, as in acute glaucoma. Not only so, 
but the headache resulting from eye strain may affect not only 
the areas supplied by the various branches of the fifth, but probably 
owing to the central connections of the first division passing down 
so far into the cervical region, we may find headache referred to 
the distribution of the great occipital and other of the upper 
cervical nerve roots, It is well known that suboccipital and 
occipital headaches frequently result from disturbed eye conditions, 
and the pain occasionally passes down the back of the neck. The 
linking up of the fifth nerve with the vagus accounts for the gastro- 
intestinal disturbance and vomiting that occur in acute glaucoma 
and explains also the oculo-cardiac reflex. It may also help to 
explain why relief of eye-strain may in some cases be of value in 
the treatment of nervous indigestion. Reflex sneezing, reflex 
yawning and reflex weeping are ali matters whose explanation 
requires a consideration of the connections of the trigeminal nerve. 
Further, vascular changes must be considered, and the occasional 
phenomena resulting from abnormal associations of the fifth, 
e.g., the jaw winking which results from some linking up of the 
motor fibres of the fifth with the third nucleus on the one hand 
and possibly the facial on the other hand. 

Some of these possibilities have been alluded to in dealing with 
the central connections of the fifth nerve, but it is in a much more 
limited sense that I wish to discuss ocular lesions of the fifth nerve, 
where a lesion, traumatic or toxic, whatever the source of the toxin, 
affecting the nerve in any part of its course, either centrally or 
in its ganglion or in its peripheral distribution, forms an essential, 
primary or secondary, element in the ocular lesion. 
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We have to deal with a series of cases somewhat ill-defined, 
and, consequently, difficult to classify, and where the nomenclature 
in use only adds to the confusion. Also, the cases with which 
we have to deal have revealed during the last decade connections 
of the most unsuspected and wide-spread nature, and almost every 
week, fresh researches appear, so that the statements written to- 
day may be completely out of date before they are printed. 

Provisionally, we may subdivide the ocular conditions into three 
classes : 

1. Where only the peripheral nerve terminals are affected by 
the lesion. 

2. Where the peripheral nerve terminals and the nerve in 
general are affected : 

(a) From the periphery up, or 
(b) Simultaneously. ; 

3. Where the primary lesion is central or in the ganglion and 

the peripheral distribution is only affected secondarily. 


But it is only necessary to write down the classification to see 
how unsatisfactory it is, e.g., recurrent erosion of the cornea would 
certainly be included in the first class, but dendritic ulcer of the 
cornea may be in Class 1 or Class 3. It may be a local herpes 
corneae simplex or it may be a secondary herpes corneae, follow- 
ing on pneumonia or influenza or meningitis, or it may be a 
herpes corneae febrilis and so come into Class 2 (b). Again, 
neuropathic keratitis resulting from excision of the Gasserian 
ganglion would go in Class 3, but herpes zoster ophthalmicus may 
belong to Class 3 or Class 2 (b) when it occurs in epidemic form. 
The symptomatic form of herpes zoster would undoubtedly 
go into Class 3 and is closely related to neuropathic keratitis. The 
toxic form of herpes simplex, e.g., resulting from arsenic or 
carbon monoxide poisoning, may be a peripheral phenomenon, 
but the relationship of herpes febrilis to a form of encephalitis and 
possibly to vaccinia shows that, sometimes, at any rate, the local 
peripheral manifestation is purely a secondary phenomenon. 

From a clinical standpoint, it is desirable to make a very clear 
distinction between herpes simplex corneae, and herpes zoster 
ophthalmicus. Whatever the ultimate verdict may be on the work 
of Griiter in Germany, of Lipschiitz in Vienna, and of Goodpasture 
and Teague in America, the two conditions in their typical mani- 
festations are easily differentiated from one another. Further, it 
is desirable to differentiate clearly between what I have called 
epidemic herpes zoster and symptomatic herpes zoster. In the 
following pages, as far as possible, I shall use the term ‘‘herpes’’ 
meaning herpes simplex or herpes febrilis and ‘‘zoster,’’ meaning 
herpes zoster. 





314 THE BriTIsH JOURNAL OF OPHTHALMOLOGY 


Peripheral Lesions involving the Terminal Distribution 
of the Fifth Nerve 

(1) Recurrent erosion of the cornea (recurrent bullous or 
vesicular keratitis). The pathology of this condition is obscure, 
but as the result of an abrasion of the cornea there is injury 
to the superficial plexus of nerve fibrils. It may be that, instead 
of regenerating properly and making their way in amongst 
the new epithelial cells, the nerve fibrils form terminal neuromata 
as in a painful stump, and so an area of regenerated epithelium is 
formed without its normal nerve plexus. In favour of this 
hypothesis is the fact that scraping the edge of the exfoliated 
erosion usually results in preventing further recurrences. An 
exactly similar condition may occur without any history of ante- 
cedent injury. 

(2) Superficial punctate keratitis also may have a distinct nerve 
element in it. The punctate distribution of the condition probably 
corresponds with the points where the nerve fibres pass through 
Bowman’s membrane from the deeper to the superficial corneal 
plexus and its occasional association with attacks of supra-orbital 
neuralgia points to a nervous element in it. I have seen it after 
alcohol injection of the Gasserian ganglion (v. infra). 

(3) Marginal dystrophy of the cornea (marginal keratectasia). 
There is some evidence for ascribing this rare condition to a neuro- 
pathic basis, but the anaesthesia in this condition and in Mooren’s 
ulcer may be secondary, 


Herpes corneae (not zoster) 

(4) Dendritic ulcer of the cornea is the commonest form in 
which herpes corneae manifests itself. This may occur (1) as a 
local corneal reaction to the herpes virus without any coincident 
systemic affection ; or (2) as a reaction of the corneal tissues to the 
herpes virus when the tissue resistance has been lowered by some 
other disease, such as influenza, pneumonia, etc. ; or (3) there may 
be a coincident systemic invasion by herpes virus (herpes febrilis 
corneae) ; (4) it is possible that a similar condition may be produced 
in the absence of the herpes virus by the action of other toxins, 
either of microbic origin, Pfeiffer’s bacillus, pneumococcus, b, coli, 
typhosus, etc., or mineral poisons, such as arsenic and carbon 
monoxide, though these ijatter are more likely to cause outbreaks 
of herpes of the skin or mucous membranes rather than of the 
cornea, 

To Griiter is due the main credit of the discovery of the 
transmissibility of herpes febrilis and of the relationship of the 
various forms of simple herpes to one another. The commonest 
manifestations are herpes labialis, herpes facialis, herpes genitalis 


and herpes corneae. 
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The virus belongs to the ultra-microscopic filter-passing group. 
Lipschiitz claims that it belongs to the class of chlamydozoa and 
that it forms inclusion bodies (acidophil) in the nuclei of the affected 
epithelial cells: The formation of these intranuclear inclusions has 
been confirmed by Goodpasture and Teague, and Luger, but the 


-nature of their relationship to the herpes virus is very doubtful and 


it has yet to be proved that they are specific manifestations of herpes 
febrilis. Similar inclusion bodies are found in the nuclei of the cells 
of the central nervous system in cases of encephalitis herpetica in 
rabbits. They have also been said to be present in chicken-pox. 
The absence of the inclusion bodies in cells in encephalitis 
lethargica has been used by Goodpasture as an argument against 
the hypothesis of Levaditi and his school on the identity of 
encephalitis lethargica and encephalitis herpetica. But as it has 
been found that these inclusion bodies are only to be found in 
the earlier stages of the infections, too great stress must not be 
laid on negative results. Though the analogous inclusion bodies 
(intracellular) discovered by Prowazek and Halberstaedter were 
at first regarded as the causal agents of frachoma, the relationship 
still remains unproven and in both cases, the changes may simply 
be due to the action of the toxins on the cellular or nuclear tissues. 
Whatever its nature, the virus from a vesicle in any case of true 
febrile herpes can be transferred by suitable means to the cornea 
of rabbits and there sets up a very clearly defined type of reaction 
in which the cells of the infected tissues show these intranuclear 
changes. 
The work of Griiter has put on a definite basis the original 
theory of Horner (1871) as to the relationship of herpes corneae 
to herpes febrilis but its greatest importance lies in the wide new 
field of research which it has opened up, leading in quite unexpected 
directions. The discovery that infection of the rabbit’s cornea 
with the virus from herpetic vesicles may lead to an infection of 
the central nervous system and the production of a form of 
encephalitis similar in its nature to encephalitis lethargica is due 
to the work of Doerr and Vochting, Loewenstein, Harvier and 
Levaditi and the pupils of Levaditi and many others. It yet 
remains in doubt whether the encephalitis is a special form, 
encephalitis herpetica, or, aS Levaditi and his school teach, the 
same disease as encephalitis lethargica. The histological changes 
produced in the grey matter of the central nervous system in the 
two diseases are very similar, but the identity of the virus is not 
as-yet proven. The doctrine of the Levaditi school is that the 
herpes virus is capable of assuming in different strains and under 
varying. conditions either a dermotropic tendency or a neurotropic 
tendency. Under normal conditions of toxicity it is dermotropic 


and produces only the skin ‘reactions of herpes simplex but its 
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toxicity may be increased (by passage through a series of rabbits), 
and it then acquires a neurotropic tendency, In the hands of 
Levaditi, this doctrine has been extended to a much wider field 
and applied to other viruses which he claims can show a similar 
variability, e.g., the allied virus of vaccinia. The most interesting 
development of the doctrine is its application to syphilis and the 
suggestion that the spirochaeta pallida may exist in two differing 
strains, one with a mainly dermotropic tendency and the other 
mainly neurotropic. 

It must not be forgotten, however, that the variations in the 
tissue reactions to herpes virus may be due to variations in the 
tissue resistances (different states of allergie) rather than to any 
great variations in the toxicity of the virus. The liability of herpes 
corneae to develop in asthenic conditions is one of the common- 
places of ophthalmic experience, and it is equally true of all the 
other forms of herpes simplex. We find the condition manifesting 
itself in association with a number of diseases which reduce 
general tissue resistance. We may not be prepared to go as far 
as Griiter who regards contagious impetigo as primarily herpetic 
with a secondary staphyloccocal infection, but there are consider- 
able grounds for the belief that there exists a definite percentage 
of the population normally carriers of the herpes virus and that, on 
the least lowering of tissue resistance, local or general, this class 
develops herpetic manifestations, And it is interesting to speculate 
on what part the war may have played by its lowering of general 
nutrition and its strain on the nervous system in determining the 
attack of a virus of this nature on the central nervous system, and 
the consequent appearance in Austria of encephalitis lethargica in 
the year 1917. 

The work of Marinesco and Draganesco and of Goodpasture 
has shown that the virus passes from the periphery to the central 
nervous system by the nerves and that any nerves, motor, sensory 
or sympathetic, can transmit it. When, as is usual, the cornea 
is selected for primary infection, the path centrally is by the first 
division of the fifth, and the primary focus of infection in the 
central nervous system is the bulbo-spinal root. Marinesco and 
Draganesco suggest the perineural lymph spaces as the path of 
transmission, but Goodpasture argues for direct transmission 
along axis cylinders inside the myelin sheath. The former 
hypothesis is much more in conformity with previous work on 
the paths of infection of the central nervous system (e.g., Orr and 
Rows’ work), 

There seems to be little doubt that the slowness of healing and 
the tendency to constant recurrences which make dendritic ulcers 
so troublesome to deal with depend on the extent of the neural 
involvement. The greater the diminution of corneal sensibility 
the greater is the tendency to recur and the slower the healing. — 
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LESIONS INVOLVING THE WHOLE NERVE AS WELL AS 
NERVE TERMINALS 


1.—Herpes Zoster Ophthalmicus 


Jonathan Hutchinson gave the first good clinical account of 
ophthalmic zoster in the year 1866. It still remains as one of the 
best descriptions of the disease. 1 think, however, it is necessary 
to recognize that cases of herpes zoster must be separated into two 
distinct categories, the one I shall call ‘‘epidemic zoster,”’ and the 
other ‘‘symptomatic zoster.”’? Epidemic zoster occurs as the result 
of a definite infection which produces constitutional disturbance 
and fever and runs a more or less similar course in all cases from 
the time of onset to subsidence. 1t mostly attacks adults and is 
more frequent in the later decades of life but Roll reports a case 
inachild aged 3 years, Verhoeff a case in a child, and Fisher a case, 
a child of 9 months. Its epidemics seem to bear some definite 
relationship to epidemics of chicken-pox. There is indeed a very 
definite body of evidence in favour of the infective agent being the 
same in the two diseases. Epidemic zoster seems to be a disease 
closely allied to the exanthemata on the one hand, and to anterior 
poliomyelitis and encephalitis lethargica on the other. It is said 
to be more frequent in males than in females, but, personally, [| 
have seen more cases in women than in men. The epidemics, in 
my experience, are most frequent in the early spring months, but 
occasional sporadic cases may be met with in the autumn. 

In symptomatic herpes zoster, we find quite a different history. 
The outbreak of the herpetic eruption is here due to the secondary 
involvement of the sensory nerve or posterior root ganglion in the 
course of some other lesion, ¢.g., in the course of a syphilitic or 
tuberculous meningitis, a basal or a spinal cord fracture, a pontine 
tumour, in tabes, and in various other ways by which the Gasserian 
ganglion or the spinal root ganglia may be secondarily affected. 

Epidemic herpes zoster, like others of the exanthemata, seems 
to convey an immunity, comparative if not absolute, against 
recurrence. Head and Campbell state that its recurrence is less- 
common than the recurrence of measles. They found only four 
cases of recurrence in a series of 400 cases. The occurrence of 
chicken-pox in childhood does not safeguard the adult against 
herpes zoster (but v. infra, Kundratitz’s work). In symptomatic 
herpes zoster the evidence of nerve involvement, e.g., the neuralgic 
pains, may precede any herpetic eruption by long periods. In 
epidemic zoster, the neuralgic pain and the constitutional. distur- 
bance only precede the eruption of vesicles by one to four days, 
and sometimes they are simultaneous in their development. . It is 
of considerable importance in the interpretation of cases to 
remember the possibility that zoster may be secondary and 
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symptomatic. and that,’ in consequence, many of the lesions 
developing in the course of such a case may be the results of the 
primary lesion, e.g., a cerebral tumour, and not of the secondary 
involvement of the nerve ganglion or nerve. 

The history of an ordinary case of ophthalmic herpes zoster 
will show a sudden onset of very severe neuralgic pain over the 
distribution of some or all of the branches of the nerve, accom- 
panied by more or less marked constitutional disturbance, and 
some degree of fever. This is rapidly followed by flushing of the 
affected skin area and an outbreak of vesicles and severe oedema 
over the distribution of the affected nerves. The vesicles are at 
first filled with clear fluid, perfectly sterile in all ordinary culture 
media. The fluid rapidly becomes turbid and yellow, and the 
vesicles may coalesce until hardly any area of normal skin remains. 
In course of time, the vesicles break, discharge, and then dry up 
to form scabs which leave deep permanent scars, showing that 
the true skin has been affected by the necrotic process. In this 
respect true epidemic zoster differs from the herpetiform eruptions 
which occur in herpes febrilis, e.g., herpes labialis. The neuralgic 
pains subside, as a rule, with the subsidence of the eruption, but 
may persist for even some months, and may leave a permanent 
hyperalgesia. As a rule, the whole process lasts about three to 
six weeks. 

Distribution of Eruption :—The two branches which are almost 
invariably affected are the supra-orbital and supra-trochlear ; the 
lacrymal and naso-ciliary frequently escape, but all the branches 
of the first division may be invaded. It is very rare to find the 
second or infra-orbital division of the fifth involved, but, during 
a recent epidemic, I saw a case in which both first and second 
divisions were completely invaded. 

Douglas described a case of herpetiform eruptions on both sides 
of the face and neck, and Myers describes and figures two cases of 
symmetrical herpes. Passera, in 1913, described a case in which 
the first and second divisions on both sides were affected, and 
several others have been described, but from the descriptions | 
have read, I incline to the belief that some of them at least belong 
to the category of symptomatic herpes. The other branches of 
the fifth may be affected independently of ‘the first, but the 
ophthalmic division is by far the most frequently affected. 

_Even before the vesicles develop, there is usually definite 
photophobia and lacrymation, and the surface temperature is 
raised on the affected side. According to Horner, there may 
be a difference of as much as 2° between the two sides. In one 
of my cases at St. Mary’s Hospital, which came under observation 
two days after onset of the vesicles, the surface temperature on the 
healthy side was 98°, on the affected side 99:8°, the records being 
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taken simultaneously and confirmed by changing the thermo- 
meters. As the condition subsides this difference in surface 
temperature disappears. 

In most cases it is possible to demonstrate a marked diminution 
of sensibility over the affected area, which may persist for some 
considerable time after the subsidence of the other symptoms. 
As Head has shown, this is quite consistent with the hyperalgesia 
to which I have already referred. This anaesthesia may be 
associated with the persistence of severe neuralgic pain, often 
much exaggerated on exposure to cold, the very distressing 
condition of anaesthesia dolorosa. As a rule, however, after 
subsidence of the main symptoms, the patient complains mostly 
of a feeling of tightness or numbness over the affected area, 

I think it is safe to say that ptosis is invariably present, but it 
must be remembered that it is partly due to the oedema of the 
upper lid, and partly a reflex blepharospasm. It is consequently 
difficult to say in what proportion of cases there is a paralvtic 
element in the causation of the ptosis and still more difficult to 
say whether the paresis affects only the sympathetic fibres going 
to the levator palpebrae superioris, or also the oculo-motor fibres. 

The conjunctival and episcleral tissues are invariably in a 
condition of hyperaemia. 

The globe itself is affected in just over 50 per cent. of cases, 
and in the majority of these it is the cornea that suffers (35 per 
cent. of all cases). Jonathan Hutchinson laid great stress on the 
fact that the globe is never affected except in cases where the 
naso-ciliary nerve is affected. In the Ophthal. Hosp. Reps., 
Vol. VI, p. 48, the law is stated: ‘‘AIl the cases I have yet seen 
support the opinion I have expressed that it is only when the side 
of the nose is affected that any serious inflammation of the eye 
ensues and that in the worst cases the vesicles will be found on the 
very tip of the nose, the part supplied by the oculo-nasal nerve.” 
Personally, I have found this dictum of great service in prognosis 
though quite a number of exceptions to it have been recorded. 
I have records of two recent cases, in one of which, despite the’ 
absence of any obvious sign of naso-ciliary involvement in the 
skin, the globe was affected. In the other, despite the very severe 
involvement of both first and second divisions of the fifth, I thought 
at first that the globe had entirely escaped and it was only some- 
time after the subsidence of all the symptoms that I was able to 
find three very faint nebulae in the cornea. 

In my own experience, the most frequent primary corneal lesion 
takes the form of small round infiltrations in the more superficial 
layers of the substantia propria of the cornea (Figs. 4 and 5). _ It is 
tempting to think that these infiltrations take place round the points 
where the nerve fibrils pass from the deeper corneal plexus to the 
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more superficial. In the earlier stages, definite lines of infiltration 
may sometimes be seen as well as the round spots. These infiltra- 
tions may give rise to vesicles, but in many cases they do not do so, 
Secondary infection may take place and result in superficial ulcers 
or in keratitis profunda. ‘Or the condition may subside without 
suppuration. The most serious corneal complication I have met 
with was one case in which a neuroparalytic keratitis developed 
with a marked hypotony and subsequent phthisis bulbi, The 
shrunken globe remained acutely painful and had finally to be 
removed eighteen months after the occurrence of the zoster. 

My own observations are in agreement with those of Sulzer 
and many others, and with what, on a priori grounds, the general 
pathology of zoster would lead us to expect, that the primary 
corneal changes should ‘occur in subepithelial regions, and that 
vesicle and ulcer formation should be secondary to deeper infiltra- 
tions. As may be evident, I am not altogether in agreement with 
Cohn on the nature of the corneal complications met with in zoster. 
He divided them into the following classes : 

1. Herpetic vesicles. 

2. Ulcers. (a) Superficial. 

(b) Deep. 
(c) Ulcus serpens. 

3. Non-suppurative keratitis. 

(a) Superficial. 
(b) Deep. 
4. Neuroparalytic keratitis. 
And there may be various combinations of these. Cohn is very 
sceptical about the occurrence of deep keratitis without a pre- 
existing superficial lesion. Personally, I think the primary corneal 
lesion is the subepithelial infiltration represented in Figs. 4 and 5. 
This may result in vesicle formation and subsequent secondary 
infection and ulceration, or it may lead to keratitis profunda, but 
in many cases, it remains the sole manifestation in the cornea. 

When corneal ulcers do develop in herpes, I have found them 
very slow to heal and very troublesome to treat. I think the only 
thing to do in very severe cases is to treat them like cases of neuro- 
paralytic keratitis and sew the lids together. 

The pupil in the majority of cases is small. This is mostly 
a reflex miosis. In a small number of cases, however, a paral: tic 
mydriasis occurs, sometimes associated with paralysis of accom- 
modation and ptosis, I shall refer to that again in connection 
with ocular palsies. Iritis or cyclitis have been, in my experience, 
mostly late manifestations, i.e., towards the end of the first week, 
but iritis has been seen occasionally preceding the skin eruption. 
Gould gives an account of one case where the iritis preceded the 








Fic. 4. 


The common type of corneal involvement in zoster ophthalmicus. 
(From a pencil drawing by the author.) 


Fic. 5. 


A similar spot in another case as seen by the slit-lamp. 
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skin eruption by some weeks. The case was complicated in 
other ways and does not seem to belong to the ordinary type of 
epidemic herpes zoster. In one of my cases the skin eruption had 
all subsided and the scabs had dried before any sign of cyclitis 
showed itself. Then definite cyclitis developed with keratic 
precipitates but no iris adhesions. The iritis occasionally shows a 
definitely herpetiform character. Rollet subdivides the cases of 
iritis into two classes, a primary iritis zostérienne and a secondary 
infected iritis. The development of irido-cyclitis probably explains 
the cases of raised tension sometimes recorded after herpes, 

As a rule the intraocular tension is low in herpes, and the 
condition of hypotony may persist for a considerable time. In 
the early stages the severe inflammation makes it impossible to 
measure the intraocular tension accurately, but finger testing will 
often show a very definite lowering. Even in this stage, however, 
the occurrence of quite definite foldings in Descemet’s membrane 
may be seen on slit-lamp examination. These folds when they 
occur are probably due to the hypotony. Later on when the tono- 
meter can be used I have found a difference of 5 mm. Hg. 
pressure between the two eyes though by this time the foldings 
in Descemet’s membrane could no longer be seen. The tension in 
the normal eye in one case was 19 mm, and in the affected eye 
12 mm. Hg. On the other hand quite a number of cases have now 
been recorded with raised tension. At a meeting of the 
Netherlands Ophthalmological Society in December, 1918, G. ten 
Doesschate recorded a case of right herpes ophthalmicus in a man, 
aged 52 years, where the intraocular tension in the right eye rose 
to 60-70 mm. Hg. with marked exophthalmos. In the following 
year, 1919, at a meeting of the American Ophthalmological Society, 
Veasey reported a case of right herpes with plus tension following 
two weeks after. In the discussion on Veasey’s case several 
speakers, including Knapp and de Schweinitz referred to similar 
cases, and the general opinion was that the rise of tension was 
due to irido-cyclitis and that mydriatics could be used with benefit. 

Optic Neuritis in Herpes :—The occurrence of true optic neuritis 
as a complication of ophthalmic herpes is comparatively rare. 
Personally, I had never seen a case with this complication until 
1922, when, through the courtesy of Mr. Adams of Oxford, I saw 
a private case of his, a lady, aged 35 years. She had had shingles 
on the right side, commencing on May 15. The whole first division 
of the fifth was affected. When the eye was opened again after 
the attack of herpes had subsided, it was found that she had 
become completely blind in that eye. The pupil was semi-dilated 
and did not re-act to light at all. When I saw her she was still 
slightly under the influence of atropin, so I was not able to con- 
firm the question of pupil re-action. Her tension was quite normal, 
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There was no perception of light. Ophthalmoscopic examination 
showed an absolutely atrophic disc. I have seen her since and 
there has been no recovery of vision. 

The second case, Mrs. W., aged 67 years, was sent to me at 
St. Mary’s by Dr. Vincent of Strood, Kent, in the beginning of 
December, 1922. The history was that at Easter, 1922, she had 
had a bad attack of ophthalmic herpes affecting all the branches 
of the first division of the fifth on the left side. There were faint 
nebulae in the cornea, lying under the surface. On recovery, from 
the herpes she found that the vision of her left eye was lost. 


When first seen— 
+ 3D. Sph. is 

aide + 1.5D. Cyl. ax. 100° oth. 

L.V. Hand movements. 
Field evidently very limited. Left pupil did not re-act to direct 
stimulus, but re-acted well on consensual stimulus; re-acted 
slightly to concentrated light. The ophthalmoscope showed an 
opaque, white disc, with fairly clean-cut edges. Lamina cribrosa 
not seen. No obvious disturbance of retinal pigment round edges 
of disc. Vessels reduced in calibre. 

Quite a number of such cases have already been recorded. 
Jonathan Hutchinson, in his classical account of the condition, 
when he first clearly differentiated it, showed its nature and 
described its clinical history, gives (Ophthal. Hosp. Reps., Vol. V, 
p. 191) one case of blindness resulting from an attack of ophthalmic 
herpes. 

Some time in the year 1867, Bowman reported another case of 
left herpes with optic atrophy, and in the same volume Hulke 
records a case in which optic neuritis preceded by a few days the 
development of herpes, but in these cases, the herpes was probably 
secondary in character and not a primary acute infective herpes. 

The next case that I can find is a case of Daguenet, recorded 
in 1877: ‘Zona ophtalmique avec nevrite optique du cédté 
correspondent.’”’ In this case, during the acute stages, vision 
was. reduced to bare perception of light, but four days later 
the vision was recorded as being one-sixth. Gould in 1888, 
recorded a case in an American publication, The Polyclinic, 
but I have not been able to see a copy of it. I cannot find any 
further record until a case recorded by Wangler in an inaugural 
dissertation at Ziirich in 1889. In 1898, Haltenhoff, in the Ann. . 
a’Ocul., Vol. CIX, p. 201, recorded a case in which there was 
haemorrhagic retinitis, associated with herpes. From the descrip- 
tion of the case, it seems almost certain to my mind that there had 


been a thrombosis of the central vein of the retina, because the 
haemorrhages were most profuse, involving the whole retina, 
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except the macula. The veins were very dilated and tortuous, and 
obscured in numerous places by haemorrhages, and the arteries 
were reduced in calibre. There was, however, very little evidence 
of any swelling of the disc. Sulzer, in 1898 recorded a case of 
double optic neuritis, more severe in the right eye than in the left 
eye, with right herpes. The fact that there were three recurrences 
points rather to the conclusion that this was not an ordinary case 
of primary herpes zoster, but rather a symptomatic herpes 
associated with some intracranial condition, As Jonathan 
Hutchinson points out, in true herpes zoster there is no liability 
to a recurrence of the disease. In cases where recurrences are 
frequent it is more likely that these are either herpes simplex or 
what I have termed symptomatic or secondary herpes. 

Antonelli, in 1902, recorded another case, and at a meeting of 
the American Ophthalmological Society in June, 1919, Dr. 
Clarence Veasey recorded a case in which on the seventh day of 
an attack of right ophthalmic herpes, vision was lost in the right 
eye except for a small portion in the upper field, the loss beginning 
as a central scotoma and gradually spreading without evidence 
of ophthalmic changes or of corneal involvement. A month later 
some vision was restored in the peripheral field and the patient 
could count fingers at two feet. The optic disc was quite pale and 
atrophic and subsequently all vision was lost. In this case then 
the neuritis was evidently retrobulbar. Mr. McMullen has since 
told me privately of a further case under his observation. 

Oculo-motor Paralyses:—Any of the oculo-motor nerves may 
be affected and suffer temporary paralysis. The occurrence of an 
oculo-motor palsy seems to bear no relation to the intensity of the 
pain or the severity of the disease. According to the records the 
third seems to be more frequently affected than the fourth or sixth. 
I have already spoken of the frequency of ptosis and the possibility 
that in many cases it is mainly mechanical from oedema or partly 
due to oedema and partly sympathetic, but there are cases in which 
it is accompanied by mydriasis and paralysis of accommodation, 
and sometimes also by paralysis of the internal rectus, so that some 
of the cases where these complications are absent may be due to 
partial third nerve palsy. On the other hand, Wyss, in his patho- 
logical examination of a case of herpes, published in 1871, found 
numerous haemorrhages in the muscle substance of the ocular 
muscles, and ascribed the muscular paralysis to a thrombo-phlebitis 
and not to nervous causes. 

I have seen in the last two years one case of sixth nerve palsy 
and three of third nerve palsy, and Vogel, in an inaugural thesis, 
described two cases of fourth nerve paralysis occurring in herpes 
zoster, 

The facial nerve is occasionally affected, but is more likely to 
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suffer when the second and third divisions are attacked. In one 
of my cases where the first and second divisions were both invaded, 


there was no evidence of facial weakness. 


Pathology 

The majority of pathological examinations in cases of herpes 
zoster indicates that the primary lesion is in the posterior root 
ganglion or the Gasserian ganglion. This original discovery of 
von Barensprung in 1861 has been confirmed in many subsequent 
papers and more especially in the admirable work of Head and 
Campbell, with its large series of fully investigated cases, published 
in 1900. Briefly stated, their standpoint is that herpes zoster is 
an acute toxic infection of the posterior root ganglion exactly allied 
to anterior poliomyelitis occurring often in epidemics which seem 
to have some dependence on seasonal changes, ‘‘The acute 
changes found in the ganglion . . . . consist of (1) an extremely 
acute inflammation with the exudation of small, round, deeply 
staining cells; (2) an extravasation of blood; (3) destruction. of 
ganglion cells and fibres; (4) inflammation of the sheath of the 
ganglion. If severe, such a condition ultimately leaves a scar in 
that part of the ganglion affected and leads to thickening of the 
sheath above the affected area. On the other hand, if the eruption 
has not been severe, all traces of the inflammation present in the 
acute stage may pass away leaving the ganglion apparently 
normal.”’ 

Sunde (Deutsch. med. Wochenschr., No. 18) in 1913 examined 
a recent case of herpes zoster and found the Gasserian ganglion 
swollen, numerous haemorrhages, especially in the neighbour- 
hood of the origin of the first division, round-celled infiltration, 
fibrino-purulent exudation and numerous gram-positive diplococci, 
some of them arranged in chains. 

Some observers have reported cases which would seem to 
indicate the possibility that a peripheral neuritis or perineuritis 
may also cause herpes zoster. Pitres and Vaillard in 1883, and 
again Curschmann and Eisenlohr in 1884, found in their cases 
peripheral nerve changes. Dubler also in 1884, as the results of 
an examination of two cases, concluded that the condition was 
primarily a perineuritis and that the changes in the ganglion were 
secondary. 


Relationship of Herpes Zoster to Herpes Febrilis 
We are now justified in defining herpes zoster as an acute 
infection, epidemic in its incidence and due to an as yet unknown 
specific virus, probably of the filterable type. The foci of its 
action are the posterior root ganglia, the nerve fibres originat- 
ing from these ganglia, and the skin and mucous membrane 
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and other structures supplied by these nerve fibres. In the present 


state of our knowledge no dogmatic statement can be made as to 
which of these is first attacked. From the way in which the skin 


disturbance seems to be Simited to the area of distribution of the 
affected nerve, it would seem probable that the primary lesion is 


in the nerve ganglion and that the implication of the skin is 
secondary to this. On the other hand, it remains to be shown 


from consideration of allied conditions, especially chicken-pox, 
that the virus may be purely dermotropic in its incidence under 


certain conditions. In the central nervous system the nearest 
analogy is to be found in acute anterior poliomyelitis where there 


is an acute epidemic infection of the anterior horn cells by a virus 
of a filterable nature. 


On the clinical side, we can lay down certain points which 
differentiate herpes zoster from herpes simplex or febrilis. 


HERPES ZOSTER EPIDEMICA HERPES SIMPLEX OR FEBRILIS 


1. Follows distribution of nerve May do so, but not necessarily 


or nerves affected. so. May affect both sides and 
may be quite irregular in distri- 

bution. 
2. Always a preceding neural- No preceding neuralgia. Fol- 


gia. Arises independently of any lows on many infections of 
preceding disease, different kinds. which produce a 
lowering of general tissue resis- 
tance. Also may result from 
certain mineral poisons, e.g., 
arsenic and carbon monoxide. 


3. Attackstrueskinandleaves | Only superficial dermis or 
permanent scarring, mucous membrane affected. 


Vesicles heal up without leaving 
permanent scars. 


4. One attack seems to confer Tendency to frequent recur- 
nearly permanent immunity. rences. 





5. Duration: three to four 
weeks with frequently long con- 
tinued diminution of sensibility of 


Duration very variable, often 


very short (two to three days). 
No impairment of sensibility left. 





affected area. 


In addition to these tabulated forms of differentiation it has 
been found that the sera or antigens from zoster patients do not 
give positive complement fixation tests against the antigens or 
sera from cases of herpes febrilis. Nor has it proved possible in 
the great majority of cases to produce any infection of the rabbit’s 
cornea with material from zoster vesicles. The few cases in which 
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I have had the experiment made were completely negative. 
Lipschiitz claims to have obtained positive results in infecting a 
rabbit’s cornea with zoster virus, and Griiter in three cases pro- 
duced a superficial punctate keratitis by inoculation from zoster 
vesicles. We must regard the question of the possibility of the 
infection of rabbits with pure zoster virus as, for the moment, 
unproven. The clinical symptoms and histological changes 
produced in the rabbit’s corneae differ from those caused by 
infection with herpes virus, and the changes may only be the result 
of contamination. The common lesion of the cornea produced by 
herpes virus is a dendritic ulcer, that produced by a zoster virus 
is a rounded subepithelial grey infiltrate (v. Figs. 4 and 5). No 
immunity was conferred against subsequent infection with herpes 
virus (herpes virus confers a local immunity), whereas it is well 
known that zoster confers a very full degree of immunity against 
a subsequent attack of zoster. 

The serum of zoster convalescents gives a positive complement 
fixation test with the antigen from fresh zoster vesicles, but ‘the 
serum from herpes convalescents gives a negative test with the 
same antigen. Kundratitz found that experimental inoculations 
of children with herpes virus only produced a local reaction, but 
zoster virus produced a general exanthema. - Herpes inoculations 
conferred no subsequent immunity to herpes nor to zoster. He 
found that he could get a herpes reaction after varicella in children, 
but not a zoster reaction. 

On the other side of the question the opinion of Griiter and of 
Goodpasture must be quoted. Griiter considers that the virus is 
the same in the two conditions, and that the difference in the 
reactions is due to variations in the toxicity of the virus and in the 
resistance of the different tissues, 

Teague and Goodpasture have produced in guinea-pigs and 
rabbits a condition much resembling zoster by using a very virulent 
Strain of herpes febrilis virus with a strongly neurotropic tendency. 
With virus obtained from the posterior root ganglion thus affected, 
they have then produced a herpes corneae similar in nature to that 
produced by the original herpes virus. Goodpasture holds that 
there is no qualitative difference between the virus of herpes febrilis 
and herpes zoster, but only a quantitative difference in virulence. 


Relationship of Zoster to Varicella 


Bokay in 1892 was the first to call attention to the relationship 
existing between epidemics of chicken-pox and of herpes zoster, 
and subsequent clinical experience has confirmed the probability 
of a close connection between the two infections, if it has not 
established the identity of the virus. I may cite one or two striking 
examples that have come under my own notice. In one case a 
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grandmother was attacked by ordinary intercostal herpes zoster. 4 
Within three weeks, her son-in-law, living in the same house, q 
got a sharp attack of ophthalmic zoster, and later, her grandson, r 
a child of six years, got chicken-pox. In a second instance, 
a mother got an attack of ophthalmic herpes zoster, and on the # 
same day her infant got chicken-pox. In the 1923 epidemic, one t 
of the cases | admitted to St. Mary’s Hospital with zoster ophthal- : 
micus came out of a house where four children had chicken-pox. ¥ 
Similar experiences could be multiplied but while they point i 
towards a relationship they do not amount to proof of identity of a 
virus. | 
Serum tests with zoster and varicella have, on the whole, given i 
positive results. Lange and Boékay, with a chicken-pox antigen ‘ 
and a zoster serum, got positive results. Netter and Urbain, on i 
a much wider basis, also got positive results. 
Their conclusions are : 
1. In the serum of zoster and chicken-pox patients specific 4 
anti-bodies exist which can fix the homologous antigens. 4 
2. The anti-bodies of zoster serum are identical with those of : 
the chicken-pox serum, so that positive results are obtained with 
either kind of serum and either kind of antigen. 


























Zoster antigen 






Zoster serum 





Varicella serum Varicella antigen 


All these interchanges give positive results. 

Kundratitz in his experiments with children found that when 
he had produced a zoster reaction in a young child that child was 
completely immune to chicken-pox, and could be kept in the same 
bed with a chicken-pox patient without becoming infected. Also 
he never succeeded in producing a zoster infectiort in children 
who had had chicken-pox. Using the zoster virus he produced 
either a slight local reaction or a generalized exanthem exactly 
like chicken-pox. This work of Kundratitz goes far to confirm. 
the theory suggested by Cranston Low in the Brit. Med. Jl., 1919. 
He considers that zoster and chicken-pox are identical viruses and 
only differ in their mode of attack, In chicken-pox they gain 
access to the system by the blood-stream and produce a generalized 
exanthem, while in zoster they gain access by lymphatics and 
produce a localized attack. The assumption -that the naso- 
pharyngeal mucous membrane afforded the most easy mode of 
entry for the virus would explain the frequency with which the 
Gasserian ganglion and the fifth nerve formed the focus of attack. 

Cipolla suggests the possibility of two forms of epidemic zoster, 
one allied to chicken-pox, zoster varicellosus, and one allied to 
herpes, zoster herpeticus. 
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Further research is obviously necessary to elucidate these 
relationships and the relationship, on the one hand, to allied 
exanthemata, such as variola and the varioloid infections and 
vaccinia, and, on the other hand, to the simpler conditions such 
as molluscum contagiosum, contagious impetigo and phlyctenular 
conjunctivitis. 

Summarizing these conditions, we find a chain of related lesions, 
commencing with conditions like recurrent corneal erosions, 
superficial punctate keratitis and herpes corneae with allied forms 
of herpes febrilis, linking up on the one hand with encephalitis 
herpetica and so with encephalitis lethargica and on the other hand 
with herpes zoster. Herpes zoster in its turn may be symptomatic 
when the Gasserian ganglion or posterior root ganglion becomes 
involved in some other lesion, inflammatory, traumatic or neo- 
plastic, or it may be epidemic. The epidemic zoster is only very 
doubtfully related to simple herpes, but much more definitely 
linked up with varicella. It may, in its turn, also produce an 
encephalitis (zosterica) and varicella also may produce centrai 
nervous system disturbances, Varicella, in its turn, forms a 
connecting link with other analogous exanthemata, variola and 
varioloid diseases and vaccinia, and the latter also may produce 
a form of encephalitis allied to encephalitis lethargica. 


II.—Neuropathic Keratitis 


The condition known as neuropathic keratitis is one in which 
we find marked degenerative conditions developing in the cornea 
as the result of lesions affecting the fifth nerve, seemingly in any 
part of its course. 

My experience of this condition is partly derived from cases of 
cerebral tumour involving the origin and roots of the fifth nerve 
and the gasserian ganglion, but principally from having seen a 
large number of cases of trigeminal neuralgia which have been 
treated either by extirpation of the ganglion, or by alcohol injec- 
tions into it. But I would also note the great interest from a 
pathogenetic standpoint of the case shown by Lawford in 1907, 
where neuroparalytic keratitis occurred in a child with probably 
bilateral congenital paralysis of the ophthalmic division of the 
trigeminal. 

The treatment of trigeminal neuralgia by alcohol injections 
into the Gasserian ganglion affords an opportunity of watching 
the development of the condition in the human subject. 

One of the immediate results of an alcohol injection into the 
Gasserian ganglion is a marked flushing of the conjunctival vessels. 
This hyperaemic condition persists sometimes as long as eight 
or ten days, gradually diminishing in intensity. If during that 
period the eye is kept covered with a moist pad, carefully adjusted 
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this precaution, in a very definite proportion of cases, corneal 
changes set in within the first few days, often within twenty-four 
hours of the injection. The whole corneal surface becomes faintly 
stippled and hazy and the dessicated cornea begins to lose its 
surface epithelium, first in the centre of the cornea, but gradually 
spreading outwards until nearly the whole of the corneal epithelium 
becomes exfoliated, leaving only a small peripheral ring. The 
denuded surface is slightly opaque, and, if neglected, this opacity 
increases in density. Secondary infections may follow, resulting 
in corneal ulceration and sometimes in ulcus serpens, but apart 
from those the cornea may in course of time become quite opaque 
and look dried up on the surface. One of the most striking 
features about neuroparalytic keratitis is the rapidity with which 
the cornea clears up and resumes its transparency if the edges of 
the lids are rawed and the lids sewn together. Almost invariably 
within three days of sewing the lids together, the corneal epithelium 
has regenerated and the corneal transparency is restored. Only 
in cases where the condition has been allowed to pass on to 
ulceration and the deeper corneal tissues have been involved is 
there any permanent opacity left. As a general rule, if you can 
steer the patient through the first ten days following the injection, 
and the conjunctival flush has subsided, there is little risk of 
corneal trouble following. But this is not always the case. I 
have seen cases in which keratitis did not develop until a few 
months had elapsed. One case was an old gentleman from 
Brighton, who some two months after injection developed first 
iritis and then keratitis. Another case I can quote is Miss F., 
where the injections were done in May, 1920. It was followed 
by double vision due to sixth nerve paresis which soon cleared up. 
In August, 1920, she developed neuroparalytic keratitis, and Mr. 
Levy saw her for me and sewed the lids together. In that case 
there was an interval of fourteen weeks. Not only may a con- 
siderable interval elapse before the development of corneal trouble, 
but in a case where it has once occurred and the lids have been 
sewn together, it may recur immediately on breaking down the 
adhesions. In one of the earliest cases in which. I had to sew the 
lids together, I tried to open up the eye again no fewer than four 
times and invariably within twenty-four hours the whole corneal 
surface had become opaque and the central epithelium had begun 
to exfoliate. In another early case, I broke down all the adhesions 
after an interval of six months. The old lady, unfortunately, got 
an attack of bronchitis the next day and was unable to turn up 
at the hospital again for some time. When I saw here again, the 
cornea was completely opaque and the surface quite dry. There 
had been no ulceration nor were there signs of any active 
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inflammation but the sight was lost beyond recovery. It is 
astonishing how small a band may prevent this. A band of 
adhesion under two millimetres in breadth, crossing the outer 
margin of the cornea seems to be all that one need leave. Mr, M., 
a patient of Dr. Buzzard’s, had keratitis following alcohol 
injection and had his lids sewn together. Three months later, | 
cut through the adhesions from within outwards leaving a band 
at the outer margin of the cornea. The eye remained perfectly 
healthy and in another three months, at the urgent request of the 
patient, I cut through the final small band. Next day I had a wire 
from Mr. Adams at Oxford to tell me that Mr. M.’s cornea had 
become opaque and his eye was very flushed. I had to wire back 
and request Mr. Adams to sew the lids together again at once. 
I have seen this happen so frequently that 1 am now very chary 
of breaking down the last adhesion. It can at times be done with 
complete impunity as witness a case of a patient from Wolver- 
hampton whose lids I sewed together at St. Mary’s for neuro- 
paralytic keratitis. I sent her with a note to Mr. Cridland. I had 
evidently not been sufficiently explicit in my note as to leaving 
the small band of adhesion, and a month later he opened the eye 
completely and the last report of the case stated that no ill effects 
had resulted. 

Before leaving this question of corneal complications I must 
note a much milder form sometimes seen in which the lesion more 
resembles superficial punctate keratitis or recurrent neuralgic 
keratitis with tiny pin-point stippling on the corneal surface. 

I have seldom seen ulcus serpens developing after removal of 
the Gasserian ganglion or after its destruction by alcohol. I think 
this is mainly due to the promptness with which the cases have 
been dealt with and the lids sewn together. I have seen, however, 
several cases of its development where the ganglion or its origins 
or trunks have become involved in a basal growth and here again 
I have been struck with the rapidity with which even deep sloughy 
ulcers heal up as soon as the lids are sewn up. It demands a 
certain amount of courage to close up the lids over a deep sloughy- 
looking suppuration of the cornea which looks as if it were on the 
verge of passing into a panophthalmitis, but I think the results 
almost invariably justify the action, and after all, the only other 
resource is excision of the eye. 

The cornea is the portion of the globe most predominantly 
affected in paralysis of the trigeminal, but it is not the only portion 
affected. From time to time, we may see cases of iritis, not 
only secondary to affections of the cornea, but preceding the 
corneal affection or at least arising independently of it. I have 
already referred to one such case in which the iritis preceded the 
keratitis and I have notes of two others in which iritis occurred. 
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Another feature I have noted in some cases is that the tension 
is definitely reduced and may remain so over long periods. 
Lesions in any part of the course of the trigeminal can set up 
these changes. Many of the hypotheses that have been advanced 
to explain the condition start on the assumption that the main 
lesion must be in the Gasserian ganglion or infra-ganglionic. 
Though in all probability, the keratitis develops more rapidly 
in ganglionic and infra-ganglionic lesions, it undoubtedly occurs 
in supra-ganglionic lesions, and in lesions affecting the bulbo- 
spinal roots and their related nuclei. Some years ago I reported 
a case of Foville’s syndrome, due to a deep-seated tuberculoma 
in the anterior part of the medulla. In this case, subsequently, a 
very severe neuropathic keratitis developed, and I had to sew the 
lids together to save the eye. Wilbrand and Saenger, in their 
analysis of 170 cases of trigeminal lesions, give 49 cases in which 
the root and nuclear region of the fifth were affected, and in 16 
of these (approximately 33 per cent.) neuropathic keratitis 
developed. Out of the total of 170 cases, 64 developed keratitis 
(approximately 38 per cent.). 


Pathogenesis of Neuropathic Keratitis 


There are few subjects in the domain of opht@almic neurology 
which present greater difficulties in providing even a moderately 
satisfactory explanation as to causation than neuropathic keratitis. 
Against every hypothesis advanced up to the present time, 
numerous objections can be raised. It may serve a useful purpose 
to try to state briefly various possibilities and then to review the 
arguments for and against them. 

I shall put them in a series of questions: 

(1) Are the changes in the eye mainly due to central causes, 
or mainly to peripheral causes or to a combination of the two? 

(2) Does the ophthalmic division of the fifth, an afferent nerve, 
contain efferent trophic fibres, or is there such a thing as anti- 


dromic trophic impulses in an afferent nerve? If either of those- 


possibilities exist, are the changes the result of irritation resulting 
in the development of abnormal trophic impulses, or are they 
due to withdrawal of the normal trophic impulses? 

(3) Are the changes the result of interference with the normal 


vaso-motor impulses? If so, are they the result of the blocking. 


of the passage of vaso-constrictor impulses from the sympathetic, 
or of irritation of vaso-dilator impulses, passing down as anti- 
dromic impulses in the sensory fibres ? 

(4) Are the changes due simply to the sensory loss depriving 
the eye of its normal protective impulses, and so rendering it 
more subject to the influence of minor traumatisms? 
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(5) Is there a diminution in the normal ocular secretions, 
especially in the secretion of tears and a resulting abnormal 
dessication of the eye surface, leading to desquamation of the 
corneal epithelium? Is there an alteration in the physiological 
properties of the ocular secretions, a diminution in the bacteriolytic 
property of the tears? 

(6) Are the changes the result of the activity of a specific 
bacterium ? 

(7) Are the changes due to degenerative changes passing down 
the nerve and affecting the whole course of the nerve to its ultimate 
arborizations among the cells of the stratified corneal epithelium ? 

It is essential in the discussion of these problems to consider 
not only the phenomena of neuropathic keratitis, but also the 
conditions allied to it and especially herpes zoster ophthalmicus. 
I must take the risk of uttering a platitude and make the state- 
ment that neuropathic keratitis results from injury to or destruction 
of the ophthalmic division of the fifth in some part of its course, 
so there must be a central element in its causation, and secondly, 
that protecting the eye by sewing the lids together invariably 
results in preventing the development of the condition, or in the 
rapid cure of the condition if it has developed, which would seem 
to indicate almost equally definitely that there must be a peripheral 
element in its causation, 

A third point is also worth remembering, and that is that iritis 
may develop in association with neuropathic keratitis or indepen- 
dently of it after lesion of the fifth, e.g., from alcohol injections. 
Ic is unlikely that the iritis is the result of surface injuries, 

especially when it precedes the keratitis, 

In herpes zoster the lesions are found in the whole distribution 
of the ophthalmic nerve. In neuropathic keratitis I do not 
remember ever to have seen any trophic skin lesion, even when 
the anaesthesia and analgesia were absolute. The destructive 
process has always been restricted to the eye itself, and nearly 
always mainly to the cornea. In herpes zoster I am becoming 
more and more convinced that superficial corneal lesions are 
relatively rare, and that the commoner corneal lesions consist of 
deeper corneal infiltrations. From careful watching of recent 
cases I feel sure that many of the earlier descriptions where corneal 
opacities left after an attack of herpes zoster have been ascribed 
to corneal vesicles during the attack are wrong. I have seen now 
a number of cases showing these small, faint corneal opacities in 
which there has not been, at any time, a trace of a corneal vesicle. 
In one case of herpes in St. Mary’s Hospital we were able to 
watch the development of keratitis profunda with the typical deep 
striae, and simultaneously these faint nebulae appeared in more 
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superficial layers of the substantia propria, but at no time were 
there any superficial vesicles. 

In herpes there is an acute inflammation of the ganglion, with 
obvious irritative effects exemplified in the central portion by the 
acute pain and in the peripheral portion by the hyperaemia, 
oedema, vesicle formation, and the other changes described. 
There is lowering and there may be temporary blocking of 
conduction in the nerve. In this respect it resembles the ‘‘glossy 
skin’’ described by Paget in 1864, and more fully in the same 
year by Weir Mitchell. In this condition the marked trophic 
changes are accompanied by an equally marked hyperalgesia. 
Weir Mitchell remarks: ‘‘It was somewhat rare to see any case 
of glossy skin, especially with causalgia, unattended with 
vesicles.’? Head and Sherren give an illustrative case where the 
condition resulted from a gunshot wound, injuring the ulnar nerve, 
I mention it specially because of the light it throws on such cases. 
“On January 30, 1902, the ulnar nerve was dissected at the site 
of the injury, the two ends freshened and united by a graft. On 
February 4, the glossy appearance of the skin and all hyperalgesia 
had disappeared, the sensory state of the hand being that which 
follows complete division of the ulnar nerve.” 

During the course of the prolonged and classical experiment 
which Head made on himself, and which resulted in such a change 
in all our knowledge of sensation, a small trophic ulcer developed 
in the skin on the back of the metacarpus of the thumb. This 
remained in a more or less sluggish condition from July to 
September, 1903, and only began to heal as the protopathic 
sensibility became restored, but healed rapidly as soon as the skin 
in its neighbourhood became sensitive to pin pricks. 

In herpes zoster there is an acute irritative lesion in the course 
of a sensory nerve producing changes of this type in all the area 
of its distribution. 

In neuropathic keratitis primarily, at least, it is the superficial 
epithelium only that desquamates, and if no secondary infection 
occurs it may regenerate without leaving the faintest trace of 
opacity. If it passes to a stage in which vascularization takes 
place on healing the vessels are all of the superficial arborescent 
pannus type. In neuropathic keratitis the rest of the distribution 
of the nerve shows no sign of disturbance resembling the skin 
lesion of herpes zoster. Not only is this so but I have frequently 
noticed the rapidity with which the rawed edges of the lids form 
a firm union when I have had to sew the lids together in such 
cases, 

The hypotheses of the pathogenesis of neuropathic keratitis can 
be divided into two main groups: (1) Those laying the main 
stress on the central (nervous) factors in the causation; and 
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(2) those which regard the peripheral (surface) factors as of greater 
importance. In the consideration of the first group of hypotheses 
we find that some authorities base their theories on the existence 
of trophic fibres, while others regard the vaso-motor changes as 


of fundamental importance. 


The Trophic Hypothesis 
Magendie, in 1824, was the first to call attention to the changes 


in the cornea resulting from cutting the trigeminal nerve. He 
concluded that the trigeminal nerve had a direct influence on the 
nutrition of the cornea. On the original experiments of Magendie 
on the corneal changes after section of the fifth nerve, most of the 
elaborate superstructure of the existence of trophic nerve fibres 
generally has been based. Magendie and Longet concluded that 
the trophic fibres must enter the Gasserian ganglion from the 
sympathetic, since cutting the main root of the nerve above the 
ganglion did not cause neuropathic keratitis, but Claude Bernard 
showed that this was not correct, but that the results of section 
were only much slower in showing themselves when the section 
was supra-ganglionic. Gaule, in 1891, suggested that the corneal 
changes resulting from supra-ganglionic and infra-ganglionic 
section might be due to different causes. The trophic influences 
lie in the cells of the ganglion. These are affected in infra- 
ganglionic section and rapid corneal changes result from such a 
lesion. In supra-ganglionic section he considered that the corneal 
changes, much later in their development, result only from inflam- 
mations caused by the loss of the normal protective impulses. The 
very rapid early changes which Gaule described in the cornea 
can, however, be simulated by simple drying of the cornea 
(Hanau, Ollendorf). 

According to Charcot the trophic disturbances following on 
nerve lesions were not the result of loss of normal trophic impulses 
but of inflammatory irritation. The removal or absence of any 
activity in the nervous system has no direct immediate influence 
on the nutrition of the tissues, but disordered activity, irritation 
of nerve fibres or nerve centres, may produce the most varied 
trophic disturbances. 

Samuel, in the article on trophoneurosis, published in Eulen- 
berg’s Encyclopaedia in 1860, stated his view that there existed 
both centrifugal and centripetal fibres concerned in the regulation 
of the nutrition of fissue cells, and that interference with these 
might result in either atrophy, hypertrophy or dystrophy of the 
tissue concerned. The eye lesions result: from a diminished 
resistance on the part of the tissues to small injuries which would 
not affect the normal eye. This hypothesis of Samuel’s introduces 
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the peripheral factor of superficial traumatism as well as the 
central element of nerve injury. In 1862, Biittner showed that 
very slight protection of the eye greatly diminished the chances 
of inflammations developing in it. In his opinion the loss of 
sensory impulses was of no importance, and the disturbance of 
vaso-motor influences could also be excluded as a cause. Biittner 
tried to prove by partial section that the neurotrophic fibres and 
the sensory fibres ran separate courses in the nerve stem, and 
Merkel further suggested that the mesencephalic root was 
concerned in the reception of the trophic fibres. Meissner also 
found that in partial section of the nerve, neuropathic keratitis 
might occur with undiminished sensibility. 

Of course, the difficulty at once arises in the interpretation of 
these cases of partial section of the nerve, that, though nerve 
conduction may remain, and there may be some retained sensibility 
we cannot exclude the probability of nerve irritation. The work 
of Head and Sherren, which I have already referred to, shows the 
importance of this point in regard to trophic ulcers. Further, in 
the time of Biittner and Meissner, the investigation of peripheral 
sensibility was only in a crude state and the more refined methods 
of the present day would probably have shown that certain forms 
of sensibility had been lost. Head’s classical experiment showed 
the tendency of a trophic ulcer to heal rapidly as soon as 
protopathic sensibility was restored in the surrounding skin. 

Clinically, there are good arguments in favour of this combined 
theory of a combination of trophic and traumatic factors. There 
is a much greater likelihood of neuropathic keratitis developing 
in a case where the facial nerve is also involved, with resulting 
lagophthalmus. On the other hand, when ptosis develops with 
a trigeminal lesion, the tendency to keratitis is greatly diminished, 
though even with complete ptosis, keratitis has occasionally 
developed. 

An argument against the theory of nerve irritation is the long 
interval that may elapse before signs of keratitis develop. 1 have 
mentioned two cases, one with an interval of two months, and the 
other with an interval of four months. The first of these cases 
also affords an argument against the hypothesis of surface injury, 
since the first sign of ocular disturbance was iritis, and the 
keratitis developed subsequently. Also in the second case, 
after the keratitis cleared up, there was a much later attack of 
iritis without recurrence of the keratitis. In yet a third case there 
was neuropathic keratitis following within three days of an alcohol 
injection. This cleared up at once on sewing the lids together, 
but some weeks later a mild iritis developed which resulted in a 
fairly broad posterior synechia. 
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Krause, in his earlier work, seems to have been particularly 
fortunate in avoiding neuropathic keratitis after extirpation of 
the Gasserian ganglion. His early conclusion was that complete 
removal of all trigeminal influence led to no disturbance and even 
where the anaesthesia was complete no special protection was 
required to guard against keratitis. 


The Vaso-motor theories 


Schiff, in 1867, first suggested that the changes might be due 
to vaso-motor changes. His first idea was that paralysis of the 
vaso-motor nerves led to vaso-dilation, congestion, and subsequent 
inflammation. He later on modified his hypothesis to the extent 
of allowing that the congestive condition rendered the eye more 
susceptible to surface irritation. 

Claude Bernard’s opinion was the exact opposite of Schiff’s. 
He thought that paralysis of the vaso-dilators led to an unbalanced 
activity of vaso-constrictors, and consequently an anaemia. 

Spalitta’s experiments, published in 1894, had for their object 
the elucidation of this problem. He found that extirpation of the 
Gasserian ganglion in dogs produced exophthalmos, a preliminary 
rise followed by a marked lowering of intraocular tension, corneal 
disturbance going on to destruction, and secondary conjunctivitis. 
If, however, the superior cervical ganglion was removed before 
extirpation of the Gasserian ganglion, there was retraction of the 
globe, the tension remained normal, or was slightly raised, and 
if corneal symptoms followed, they were only slight and 
evanescent. His conclusion from these experiments bore out 
Claude Bernard’s hypothesis that destruction of the Gasserian 
ganglion gave rise to strong vaso-constriction, especially in the 
peri-corneal region leading to corneal necrosis. He further was 
of opinion that section of the Gasserian ganglion had in addition 
an irritative effect. 

Ollendorf, in the course of an article on the part played by 
micro-organisms in the causation of neuropathic keratitis, refers 
to evidence of vascular disturbance produced by section of the 
fifth ; the increased proteid content in the aqueous ; the congestion 
of the vessels of the iris and conjunctiva which follows rapidly 
on the section; and the subsequent diminution of the intraocular 
pressure. 

Krause, on the other hand, was never able to ascertain any 
definite change in the pupil or in the vessels of the eye after 
extirpation of the Gasserian ganglion in men. 

Schiff, in his first paper, advanced a theory of neuropathic 
keratitis based on pure vaso-motor disturbance, but later (in 1876) 
modified it by the suggestion that the hyperaemia resulting from 
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loss of vaso-constrictor impulses made the eye more susceptible 
to the influence of slight external injuries which converted the 
simple congestive hyperaemia into an inflammatory hyperaemia. 
The hyperaemic condition he considered lasted from ten to twelve 
days. Personally, I have put it at from eight to ten days, and I 
think a patient is moderately safe at the end of ten days. 

Seydel has gone much further than Schiff and taken up what 
I think is quite an indefensible position in stating that neuropathic 
keratitis can only occur when the sympathetic is also affected. 
Against this are the numerous cases arising when the lesion is 
supra-ganglionic and even intra-cerebral. 


The second big group of theories regard the condition as due, 
in the main, to surface causes either (1) traumatisms; (2) drying ; 
or (3) microbic infections. 


The Traumatic Hypothesis 


Snellen, in 1857, from the fact that sewing the lids together 
was so effective in preventing the development of neuropathic 
keratitis, inferred that simple surface traumatism was the important 
factor. . Senftleben thought that a small traumatism caused a 
small area of necrosis, which, in its turn, acted as an irritant and 
set up an advancing inflammatory reaction from the corneal 
margin to the primary necrotic area. 

von Gudden, in 1884, dealing with the general question of 
trophic ulcers, was opposed to the idea of trophic nerve influence 
in neuropathic keratitis and regarded the condition as of 
superficial and more especially traumatic origin. All his 
experience tended to show that so long as the eye was protected, 
whatever the method of protection adopted might be, the cornea 
remained clear. 

There are many difficulties in accepting this theory of 
traumatism acting on an insensitive eye. For myself, I find 
it difficult to understand whv. a small band of lid adhesion not 
broader than 2 mm. and situated to the outer margin of the cornea 
should suffice to prevent the development or recurrence of corneal 
trouble, and yet when one slits through this final small band, 
the cornea often breaks down within twenty-four hours, The 
insensitiveness is just the same at both times, and the area of 
exposed cornea is very little greater. 


The Evaporation Hypothesis 


The first suggestion that the corneal condition arose from drying 
of the cornea was made by Feuer, in 1877. His hypothesis is that 
owing to a diminished sensibility of the cornea there is a diminution 
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‘in the number of blinking movements on the affected side, and a 
consequent greater time for evaporation from the surface resulting 
in drying and consequent necrosis of the exposed cornea. This 
necrotic tissue acts as an irritant and causes the subsequent 
inflammation of the cornea. A diminution in the secretion of tears 
further augments this xerotic tendency. 

von Hippel strongly favoured this theory, and Ollendorf in 
the paper already mentioned, partially favours this hypothesis. 

His conclusions, briefly, are as follow: 

1. In animals, after section of the trigeminus, if no protection 
is given to the eye against external injury, the neuropathic 
keratitis is due to infected injuries, the infecting agent being most 
frequently the staphylococcus. 

2. When protected from injury the cause of the corneal 
inflammation in dogs is the drying of the exposed part of the 
cornea. 

3. In man the results are less constant than in dogs for various 
reasons, e.g., in man the blinking movements are common to the 
two eyes and so irritation of the sound eye causes blinking in the 
affected eye, but the blinking is less frequent, and also there is a 
diminished tear secretion. He considers on the whole that in 
man most cases result from infection after mechanical injury. 

In opposition to the evaporation theory Senftleben in his 
experiments fixed the dogs in such a way that they could not 
injure the eyes, which were not in any way protected against 
evaporation, Kept in this way no keratitis developed during 
periods of fourteen days or longer, but when the head was freed 
the cornea became affected in from six to eight days. 

Verhoeff, in a recent paper inclines to the theory of diminished 
lacrymal secretion. He thinks that in some cases the operation 
injures the great superficial petrosal, and as a result the secretion 
of tears is partially inhibited and drying of the cornea results. 
The corneal changes in his opinion are exactly the same as are 
those produced in drying of the cornea from other causes, and the 
cases in which no neuropathic keratitis occurs after operation are 
cases in which the seventh nerve and its branches have escaped 
injury. 

It must, however, be pointed out that this suggestion of Verhoeff 
is based on the assumption that the seventh nerve is the main 
secretory nerve of the lacrymal gland. Krause, basing his opinion 
mainly on the work of Goldzieher, thought that the diminished 
tear secretion observed in seven of his cases of gasserectomy 
resulted from operative injury to the great superficial petrosal, and 
the existence of such secretory fibres in the facial is supported by 
the work of Parsons. But that it is the sole or even the main 
secretory nerve is more than doubtful since in complete paralysis 
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of one facial involving the uvula and soft palate, tear secretion 
remained quite undiminished on the affected side. | Wilbrand 
and Saenger suggest that only emotional weeping is innervated 
from the seventh nerve and not reflex secretion of tears. Reflex 
tear secretion is dependent on the fifth nerve, and it is the reflex 
tear secretion not the emotional tear secretion which is mainly 
responsible for maintaining the surface moisture of the eye. Hart- 
mann, on the other hand, takes the reverse view that reflex weeping 
is innervated by the facial and emotional by the trigeminal. There 
is no definite evidence in cases of alcohol injection in which neuro- 
pathic keratitis develops of any injury to the seventh nerve, though 
in operative cases it is quite easy to see that injury may occur to 
the great superficial petrosal branch, or to the Vidian after the great 
deep petrosal has joined it. 

Clinically, the fact that in all the alcohol injection cases that 
I see the lids are kept closed and protected against evaporation 
by moist pads or by strapping, seems to be a strong argument 
against the xerotic theory. Again, though in many cases ptosis 
protects the eye, undoubted cases have been recorded in which 
keratitis develops despite complete ptosis. Further, the main 
assumptions, on which this xerotic hypothesis is based, have never 
been proved. First, we do not know that the number of blinking 
movements is diminished by the insensibility of one eye, nor has 
it been proved that the secretion of tears is diminished. 


The Bacterial Infection Hypothesis 


Eberth, in 1871, suggested that the drying of the eyes gave 
infecting agents a chance to develop and set up inflammation. 
Balogh’s idea was that slight traumatism to the insensitive eye 
gave a point of entry of infection. Turner, in the course of his 
work on the fifth nerve in association with Ferrier, thought that 
in the cases where neuropathic keratitis developed, it was due to 
unintentional injuries to the cornea becoming subsequently 
infected. Morriston Davies and Hall in 1908 described a bacillus 
which they found in all their cases of neuropathic keratitis, and 
they regarded the presence of this bacillus as one of the essential 
factors in the production of the keratitis. The bacillus in most 
of its characteristics closely resembles bacillus xerosis and others 
of the pseudo-diphtheritic strains, so that it is open to the same 
doubt as to whether it is really pathogenic or only a saprophyte 
growing in greater profusion owing to the changed conditions 
of the eyes. The rapidity with which the condition clears up 
when the lids are stitched together forces them to admit that there 
must be some third factor besides the interference with the 
Gasserian ganglion, and the presence of the bacillus x. The fact 
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of its constant presence when keratitis develops does not 
necessarily prove that it is pathogenic, but only that the conditions 
are favourable for the growth of this particular saprophyte, just 
as in xerosis conjunctivae where the presence of large quantities 
of the xerosis bacillus is not the cause of the disease, but the result 
of the change in the tissues allowing the free development of what 
is a fairly frequent saprophyte in the conjunctival sac. 

The last hypothesis which I shall mention may I think 
legitimately be ascribed to Sir Wm. Gowers. He lays stress on 
the continuity of nervous structure from the ganglion cell from 
which the nerve fibre arises to its ultimate distribution in the 
tissues in the periphery, so that we must contemplate the 
possibility of a degeneration in the terminal fibrils distributed as 
arborescences among the cells of the stratified corneal epithelium, 
and this degeneration actually spreads into the cells themselves, 
and produces necrosis. On this hypothesis there is no need to 
consider the question of surface drying or surface injury. It also 
will help to explain the iris changes. But it does not explain the 
rapid regeneration of epithelium resulting from sewing the lids 
together. 

All the hypotheses advanced so far in explanation of neuro- 
pathic keratitis seem to be in some one or other respect unsatis- 
factory, and there always seem to be as many arguments against 
them as in their favour. It forms one of the many fields in which 
careful and painstaking research might give a clearer view of the 
subject than is possible at the present time. 
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ANNOTATION 


ANNOTATION 


Reports of Blindness in Glasgow, 1926 


This report is issued under the authority of the Joint Committee 
for the South-west of Scotland for the administration of the Blind 
Persons Act, 1920. It is in two sections: (a) a statistical inquiry 
into the causes of loss of vision among the adult blind; and (b) a 
report on the social and economic conditions of blind persons. 
The Medical Officer of Health contributes an instructive introduc- 
tion. We quote almost verbatim from this introduction. 

The routine examinations were carried out by Dr, Freeland 
Fergus. The original idea was to survey the whole blind popula- 
tion of the areas represented on the Joint Committee, but the 
inquiry was interrupted as soon as the examination of the adult 
blind in the city of Glasgow had been completed by Dr. Freeland 
Fergus. This report deals with the city group, which comprises 
1,206 adult blind persons out of a known figure of approximately 
1,587 persons over 16 years of age, on the register of the blind. 

The first section would appear to be the first inquiry into the 
causes of blindness at work in a large industrial area; the data 
have been analyzed and discussed in a comprehensive rather than 
in a brief and summarized manner, 

A considerable group, at least 17 per cent., probably much 
greater, owe their disability to venereal disease. A prominent 
feature of the report is the way in which preventive measures are 
dwelt on; diminution in the incidence of syphilis is yearly taking 
place; while the importance of ante-natal treatment is stressed. 
One of the most illuminating things is the chart showing the 
increase in gonorrheal ophthalmia which took place during the 
be and the very considerable decline which has followed since 

Among other infections of the eye causing blindness, measles 
is responsible for 2.9 per cent. of blindness (35 cases); trachoma 
(7 cases) ; and meningitis (11 cases). Trachoma was made notifiable 
in Glasgow in 1914, and its treatment provided for at a special 
dispensary and in hospital. 

Injuries as a cause of blindness accounted for 16 per cent. The 
inquiry revealed the unexpected result that the accidents of civilian 
life, to which children are specially liable, caused twice as many 
cases of blinding as did occupational injuries. There is room for 
propaganda as regards both prevention and treatment in this 
class of case. 

Senile cataract appears third among the causes of blindness. 
In this series 60 of the cataract cases had had no operation. 
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Points which emerge from this report are : 

(1) Prevention of eye defects and blinding due to syphilis 
in adults depends on efficient treatment, and in the case of children 
on efficient ante-natal treatment. 

(2) Children suffering from eye defects which might result in 
defective vision and blindness should be kept under observation 
and appropriately treated, 

(3) Prompt treatment of injuries to the eye, especially among 
children, might be aided by propaganda, 

(4) The question of providing glasses in necessitous cases, 
where this would improve the eyesight of a blind person or lift 
him out of this category altogether might be considered. 

The second section traverses ground which may be of service 
to the Committee from an administrative point of view. Under 
‘Relation to Employment,”’ a useful table is given-in respect of 
2,903 blind persons in Glasgow and the south-western counties 
administered by the Committee. Of these 177 are of school age 
and under, 227 are employed in institutions, 184 are under 
training, while 414 are otherwise employed. Two groups remain, 
comprising 198 persons returned as untrained but employable, 
and a large residual group of 1,703 included under the heading 
unemployable. This residual group contains 742 males and 961 
females; many of the latter are married women. There would 
appear to be room for absorption into training of a proportion 
at any rate of those returned as employable. During the 
course of his examinations Dr. Freeland Fergus found a number 
of cases which, in his opinion, did not come within the definition 
of blindness as expressed in the Blind Persons Act. As regards 
admission to the register it would be advisable that in future this 
should be controlled by medical examination, and that in cases of 
doubt a specialist should be consulted. It would also be of 
advantage if the Board of Health were to determine what degree 
of ocular defect should entitle a person to be registered as blind 
So as to.secure uniformity throughout the country, and to serve 
as a guide in border-line cases. 

There is need for closer co-operation between voluntary 
agencies and the joint Committee; it would clear the position, 
especially as regards the outdoor blind, if the Joint Committee 
were to keep local registers containing such information as would 
be of service, especially on the economic and social side of the 
problem, so as to preserve continuity of information as to the 
condition and movement of blind persons. 

This brief abstract of the Medical Officer of Health’s observa- 
tions in the preface gives, we fear, but an inadequate idea of the 


extreme importance of the report. We hope that it will be 
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distributed broadcast over the whole country, and studied with 
care by all ophthalmic surgeons and by those who have anything 
to do, officially or voluntarily, with the care of the blind. 

The remarks on prevention alone are worthy of wide dissemina- 
tion. 

Dr. Freeland Fergus and his colleagues are to be congratulated 
on an extremely valuable piece of work. 

It is to be regretted that no indication is given as to where the 
report can be obtained or of its price. 








THE OPTICAL CONVENTION 


The Optical Convention was held at the Imperial College of 
Science and Technology, South Kensington, from April 12 to 
April 17. This was the third Optical Convention, the first having 
been held in 1905 and the second in 1912. The Convention of 
1926 met under the presidency of the Astronomer Royal, Sir Frank 
Dyson, and was highly successful in dealing with a full and varied 
programme. The Transactions will form a very valuable record 
of the present position of the science and industry of optics in 
this country. The war, by throwing us on our own resources, 
caused us to make great advances in the production of optical 
apparatus, and thus enabled us to go far to regain the leadership 
that was rapidly passing into German hands. 

While some of the papers were directly concerned with ophthal- 
mic work, all contained some points of interest to the ophthal- 
mologist. Professor Elliot Smith gave an interesting account of 
the eye and its functions in which he traced man’s intellectual 
superiority to the evolution of his visual sense. Messrs. Chance 
and Hampton read a paper on the practical side of the manufacture 
of optical and tinted glass which included an account of a glass 
that had been produced after twenty years of experiment to serve 
as a filter that gave a spectroscopically correct colour match when 
used with a half-watt lamp. Of the various papers specially 
concerned with ophthalmic work that of Messrs. Hartridge and 
Lythgoe on the influence of illumination on visual acuity ; of Mr. 
Fincham on the mechanism of accommodation; and that of Mr. 
Taylor on the fitting of glasses in cases of facial asymmetry were 
Specially noteworthy. We hope to be able to give abstracts of 
some of the papers when published. 

Especially noticeable was the collection of early telescopes, 
astrolabes, etc. The dispensing opticians held a remarkably fine 
exhibition of ophthalmic wares in a large room in the basement. 
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The Mayou and Fincham slit-lamps were on view as well as the 
latest improvements in apparatus for fusion training, Moses 
Primrose, had he attended, would not have been satisfied with a 
gross of green spectacles with copper rims and shagreen cases; 
but would doubtless have ordered specimens of all the tinted 
glasses present ! 

The lighter side of the subject was not neglected and there were 
actually long queues at the doors to see the various optical 
illusions. The exhibition was highly successful and well attended, 
and, even if some of the public came more to be amused than to be 
instructed, the entertainment must have served a useful purpose in 
demonstrating the capacities of modern optical science. 








ABSTRACTS 


I.—DETACHMENT OF THE RETINA 


(1) Weekers, L. (Liége)—Experimental detachment of the 
retina. (Décollement -rétinien expérimentale.) Arch. 
@’Ophtal., June, 1925. 

(1) This paper, presented to the Société francaise d’Ophtal- 
mologie, in May, 1925, is a valuable contribution to our knowledge 
of ‘‘idiopathic detachment,’’ especially as to its pathogenesis. As 
the paper extends to more than 30 pages an adequate abstract 
would exceed the usual limit, hence this brief notice. 

Weekers recounts the results of his experiments on animals, in 
which by superficial cauterization of the exposed sclerotic, he has 
induced detachment of the retina resembling in almost every 
detail that observed in man in cases of (usually) unexplained 
simple detachment. He describes the histological changes in these 
eyes excised at periods varying from twenty minutes to weeks after 
the initial experiment, and numerous photographic reproductions 
of sections are given. 

“The results of experiment enlighten us as to the conditions 
requisite for the production of a retinal detachment of which the 
evolution is identical with that of idiopathic detachment. To 
induce detachment all that is esseniial is a very limited area of 
congestion of the choroid, provided that the congestion is acute. 
There follows an intra-retinal oedema and a separation of the 
retina limited at first to the site of the choroidal lesion but extend- 
ing rapidly if the lesion be situated in the upper part of the globe.”’ 

The author devotes close attention to the relation between intra- 
ocular pressure and detachment of the retina. In his experiments 
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the cauterization was followed immediately by a definite increase 
of pressure. This hypertonus, lasting about four hours, gave 
place almost abruptly to a considerable and prolonged hypotonus. 
For the author’s explanation of these phenomena and other 
problems this paper should be studied in the original. It abounds 


in interest. 
J. B. LAwForp. 


(2) Weekers, L. (Litge).—Experimental detachment of the 
retina. A further contribution. (Décollement rétinien 
expérimentale. Nouvelle contribution.) Arch. d’Ophital., 
January, 1926. 

(2) In a recent paper (see above) Weekers showed that it is 
possible to produce experimentally in animals a retinal detachment 
exactly resembling in its development ‘‘idiopathic detachment,” 
as seen clinically in man. In his earlier experiments Weekers 
applied the point of a fine galvano-cautery to the exposed sclera 
underneath the superior rectus muscle. He now records some 
further experiments in which, in place of the galvano-cautery he 
applied a chemical caustic and obtained results wholly comparable 
to those induced by the cautery. 

The rabbit was the animal employed in each series. Atropin 
mydriasis having been induced a few drops of cocain solution are 
applied. With a forceps the conjunctiva and the superior rectus 
muscle are firmly held. The needle of a syringe is introduced 
through the conjunctiva and under the muscle and 0.25 c.c. of 
tincture of iodine (officinal) injected slowly. After withdrawal of 
the needle a pad soaked in normal saline is held over the puncture 
for a few seconds to guard against cauterization of the surface 
of the conjunctiva or cornea by escape of the fluid. Ten or 
fifteen minutes after the injection the ophthalmoscope shows that 
the pupillary reflex, and the upper part of the fundus have a 
greyish tinge which rapidly spreads in all directions much beyond 
the area corresponding to the injection. These developments vary 
in the rapidity of their onset and extent in different experiments. 
The day following the injection the greyness of the fundus is 
obvious all over, or exclusively in the lower part. At the end 
of two or three days a definite localized detachment is found 
below, varying in different cases but always characteristic; in 
many instances all trace of fundus change elsewhere has dis- 
appeared, but in a few, fine curved yellowish streaks are visible 
scattered over the fundus. 

Once the detachment below is established it undergoes little 
: any change; Weekers has noted its persistence five months 
ater. 
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Weekers has examined eyeballs in which a detachment has 
been induced as described. | He removes the eye under local 
anaesthesia and adopts very careful measures to prevent shrinkage 
or other artificial changes in the globe. The results of the iodine 
process are precisely the same as those induced by the cautery, 
and fully described in his former paper. 

Two illustrations are given of the initial lesions at the site of 
the injection in eyes excised half an hour after the injection. The 
sclera shows very little change; the choroid is greatly congested 
and considerably swollen, the turgescence of its vessels causing 
some separation of its layers. Exudation from the choroid raises 
the overlying retina; it is abundant and is well seen in sections, 
accumulated between the pigment layer and the rest of the retina. 

The results of this series of experiments confirm the opinion 
expressed by the writer in his former paper. In the mechanism 
of an experimental detachment of the retina (the evolution of which 
is identical with that of ‘‘idiopathic detachment’’) the principal 
factor is exudation of choroidal origin which thrusts the retina 
inwards. That which we call detachment of the retina (incorrectly 
because actually it is a cleavage of the retinal layers) is due in 
reality to an intra-retinal effusion, a kind of oedema which 
develops in the depth of the retina; it is a-lesion in an adjoining 
structure provoked by an affection of the choroid. Weekers’ two 
papers are valuable contributions to our knowledge of the -patho- 
genesis of simple or idiopathic detachment of the retina. 


J. B. Lawrorp. 


(3) Kiimmell, R. (Hamburg).—Concerning the development of 
retinal detachment. (Zur Entwickelung der Netzhaut- 
abhebung.) Arch. f. Augenheilk., Vol. XCV, February, 1925. 


(3) The various forms of retinal detachment being but one 
sign of some underlying disease it is impracticable to give a 
general explanation applicable to all cases. In this contribution 
Kiimmell confines himself to detachment which either follows or 
is accompanied by subnormal tension of the eye and in which as 
a rule the vitreous fluid is different in constitution to the subretinal 
fluid, the commonest spontaneous form. 

He cites two cases of high myopia in the first of which the 
patient’s right eye -had been troubled with mistiness and spots 
and sparks for some days prior to being seen by him; at the time 
there was no detachment and R.T.=18; L.T.=25 (Schiétz). The 
day after. the first examination there was still no detachment, 
though carefully looked for. The second day R.T.=12; L.T.=20. 
The third day there was pronounced detachment and, within the 
detached retina, a tear with edges turned into the vitreous chamber, 
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Two years later at the age of 42 years this man died of croupous 
pneumonia and the eye was obtained for pathological examination. 
The second case was a woman, aged 70 years, whose right eye had 
gone blind two days previous. to being seen by the author, on 
November 28, 1921; at this time retinal detachment was already 
present. R.T.=12; L.T.=21. On December 10, 1921, right eye 
too soft for tonometry ; on December 19, 1921, painful iridocyclitis ; 
on January 17, 1922, enucleation, the eye having become practically 
blind and more painful, 

After giving a short account of cases anatomically investigated 
by previous authors, Kiimmell enters into a detailed description 
of the findings in his two cases. The clinical course and patho- 
logical findings revealed the following facts: 

In an average myopic eye the first sign of impending detach- 
ment of the retina is the appearance of vitreous opacities, due to 
the breaking up of the vitreous frame-work into individual shreds 
suspended and floating about in the medium. A few months later 
sudden detachment of the retina occurs with marked lowering of 
tension which sometimes precedes the detachment. The most 
important pathological changes are observed in the ciliary body ; 
they consist in degenerative and proliferative processes. The 
disease of the ciliary body leads to disease of the vitreous and the 
lens. The consequent lowering of the tension in the vitreous 
exercises suction on neighbouring parts, and the more the fall 
of tension and the looser the bond between retina and choroid 
owing to degenerative changes in the pigment epithelium, the 
stronger will be the drag on the retina. The greater tension 
prevailing in the choroid gives rise to transudation from the uveal 
vessels. In every case of detachment of the. retina anatomically 
examined, partial detachment of the choroid was found. 

Leber looks upon a tear in the retina as the immediate cause of 
retinal detachment, the fluid in the vitreous passing through the 
tear and separating the retina from the choroid. But this view 
is untenable, as the composition of the vitreous fluid is quite 
different to that of the subretinal transudate. Fuchs’ supposition 
that the subretinal fluid reaches the anterior chamber through the 
vitreous is contradicted by Kiimmell’s sections in which the 
vitreous fluid is seen to be distinct from the subretinal fluid, while 
the latter and the contents of the anterior chamber are identical 
in composition, both transuding from the uveal vessels. Kiimmell 
doubts that the usual presence of a tear in the retina in cases of 
detachment ean be considered pathogenetic. He thinks that in 
the case of a thin delicate membrane like the retina, the marked 
difference in tension on the two sides could account for its rupture. 

Why in some cases of lowered tension the retina becomes 
detached, in others the choroid, while in still others which 
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constitute the vast majority no detachment occurs, depends mainly 
on the condition of the pigment epithelium—whether or not the 
pathological changes in it have advanced far enough to permit of 
a separation between the retina and the choroid. 


D. V. Girt. 








IIL—OPERATIONS 


(1) Dor, L. (Lyons).—The sterilization of instruments in 
ophthalmology. (La stérilization des instruments en ophtal- 
mologie.) La Clin. Ophtal., September, 1924. 

(1) Dor’s article is partly concerned with actual methods of 
sterilization of instruments but more particularly with the best 
methods of keeping them so sterilized, so that all instruments 
may be ready for use at any instant. Regarding the actual 
sterilization the author’s preference is for heat and of such heat 
methods he and also Rollet prefer the method of sterilization in 
oil devised in 1884 by Tripier of Lyons. This method demands 
the removal of all traces of fatty acid from the oil and this is done 
by the action of a mixture of equal parts of alcohol and ether for 
twenty-four hours. After the instruments have been sterilized in 
the oil at 140°C. they preserve their new appearance quite devoid 
of tarnish. The oil is removed by a jet of boiling water which 
has previously been sterilized in the autoclave, and, when used 
for the lavage of the instruments has again been brought to boiling 
point, : 

Another ingenious method is that of sterilization in paraffin 
which, liquid at 140°C., is allowed to: solidify around the instru- 
ments, which can thus be carried in the pocket in a block of 
paraffin wax. When required the paraffin is melted, but the author 
does not mention how the paraffin adhering is to be removed; 
possibly, however, by the jet of boiling water. But, regarding the 
maintenance in sterile condition of instruments which have been 
sterilized the author’s preference is for formol. He objects to formol 
for actual sterilization because in one case in 100, he says, formol 
fails, whereas heat is 100 per cent. efficient. The instruments are 
kept in what he calls ‘‘formol stoves,’’ but which are not really 
stoves but boxes of tin (fer blanc) 15 cm. high in which 
at 10 cm. from the bottom there is a grid on which the 
instruments rest. Pastilles of trioxymethylene are placed in the 
bottom of the box and give off formol. Aluminium handled 
instruments must not be used since formol acts upon this metal. 
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During the war Dor employed the alcohol-ether method of steriliza- 
tion: that is twenty minutes in a one to three mixture of alcohol 
and ether ‘respectively, and then placed the instruments in the 
formol apparatus, but he considers this an emergency method, not 
to be ‘compared with heat sterilization. An objection to the method 
is that it is necessary to use 96 per cent., preferably 98 per cent., 
alcohol for the mixture or the instruments will oxidize if left too 
long in it. Used instruments should be placed, pending cleansing, 
in soap suds (eau de savon). 
ERNEST THOMSON. 


(2) Lakey, Frank H., and Mason, Robert.—Oil sterilization of 
edged instruments. Surgery, Gynaecol. and Obstet., August, 
1925. 


(2) Lakey and Mason condemn the use of alcohol for steriliz- 
ing instruments on the grounds of its inefficiency. Immersion 
for sixty minutes in 70 per cent. alcohol has been shown to have 
no effect on gas-producing sporulating microbes. Boiling in 
water is efficient, but ruins the edge of any sharp instrument as 
shown by the micro-photographs reproduced in the article. 
Immersion in oil, however, at a temperature of 150°C. has no effect 
on the cutting edge even if the immersion be continued for as long 
a period as half an hour, and sterilization is of course complete 
in a much shorter time. The form of sterilizer recommended is an 
electrical one which could be made quite well by any instrument 
maker. The temperature of the oil is regulated by a thermostat 
set at 150°C., and a vent is provided to carry off the oil vapour. 
Liquid paraffin is used on account of the lack of odour and high 
flash point. For ophthalmic work the oil would of course have 
to be removed from the blade of such an instrument as a Graefe 
knife. Though no mention is made of this in the text it could 
probably be done quite easily with a swab soaked in ether. 


F. A. WILLIAMSON-NOBLE. 


(3) Zachert, M. (Cracow).—A contribution to the study of the 
method of extraction of magnetic intraocular foreign bodies. 
(Contribution a l'étude de la méthode d’extraction des corps 
étrangers magnétiques intra-oculaires.) Rev. gén. d’Ophtal., 
October, 1925. - 


(3) This interesting and concisely written article by Zachert 
commences by reviewing the various methods of removing 
magnetic foreign bodies from the eye, and, incidentally gives credit 
to Pooley who, in 1880, devised the magnetic needle as an aid to 
detection, the forerunner of the sideroscope. The author compares 
the various powers, conveniences and inconveniences and methods 
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of use of the two types of magnet, the giant magnet represented by 
the Haab and the small magnet represented by the Hirschberg. He 
concludes that a usual method of extraction nowadays is to employ 
the large magnet to bring forward the foreign body and the small 
magnet to extract it. But can we not combine the power of the 
large magnet with the convenience in handling of the small one, 
without having to employ both magnets at the same operation? 
Zachert has shown in this article that we can, and that such a 
procedure has been in constant use at Cracow for two years. After 
a consideration of the attractive power of the Haab magnet acting 
through space, of the power of that magnet acting through an 
intermediate metallic connection, and of the power of the Hirsch- 
berg magnet acting directly through its tip, he finds that the weight 
carrying capacity of the giant magnet, acting through a 24 cm. 
metallic connection between the pole of the magnet and the weight, 
is ten times smaller than the weight carrying capacity of the pole 
itself, but ten times larger than that of the pole of the Hirschberg 
magnet. What Zachert has done, whether it is an original idea 
or not the reviewer cannot say, is to devise a flexible coupling 
between the pole of the giant magnet and a Hirschberg point 
(aiguille). He calls this a jointed cable; it is 24 cm. in length 
0.5 cm. in diameter and is made of iron. At one end is a conical 
hood which exactly fits the pole of the Haab magnet : at the other 
end is the Hirschberg point. There are 15 articulations arranged 
in such a way that the cable is movable in all directions. The 
accompanying drawings do not make the exact method of articula- 
tion clear. The author’s penultimate paragraph says : ‘‘One learns 
from what has been said that all the models of the small electro- 
magnet are superfluous and can be advantageously replaced by a 
giant magnet, the articulated prolongation of which is a neat and 
easily handled surgical instrument.”’ 
ERNEST THOMSON. 


(4) Dantrelle (Paris)—Two cases of extraction of a minute 
foreign body from the vitreous. (Deux cas d’extraction de 
corps étrangers minuscles du corps vitré.) Ann. d’Ocul., 
Vol. CLXI, p. 835, 1924. 

(4) Dantrelle describes two cases in which a metallic foreign 
body perforated the cornea and entered the vitreous, in one case 
via the lens. In each case, the patient complained of floating 
shadows like a fly. Radioscopy was negative, radiography 
revealed a minute shadow. A giant magnet was used with a 
negative result in each case. Examination of the route traversed 
by the foreign body was greatly facilitated by the use of the 
corneal microscope and slit-lamp. There was some evidence, on 
ophthalmoscopic examination, of the presence of a minute foreign 
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body in the vitreous in each. In each case a triangular conjunctival 
flap was dissected up with its base at the inferior limbus. A 
2mm. trephine was applied just to the temporal side of the 
inferior rectus insertion and a disc of sclera was removed. The 
magnet was placed ready near the wound, the choroid was lifted 
with iris forceps and incised with a Graefe knife. The vitreous 
presented, the pedal, making electric contact, was pressed, the 
foreign body at once jumped out and adhered to the magnet with 
but slight loss of vitreous. The conjunctival flap was at once drawn 
over the wound and sutured in place. Recovery was uneventful 
in each case. 
HuMPHREY NEAME. 


(5) Alexiadés, Dr. (Constantinople).—Tarsectomy from the skin 
surface in entropion of the upper lid. (La tarsectomie par 
voie cutanée contre l’entropion de la paupiére supérieure.) 
Arch. d’Ophtal., June, 1925. 


(5) In 1921 Trantas described this method of operating in cases 
of entropion in a paper yead before the Ophthalmological Society 
of Paris (La Clin, Ophtal., 1921). Alexiadés reports the results 
of this operation in 22 cases. He is more satisfied with it than with 
any other method and believes the results are more lasting. He 
has seen no return of the entropion nor any permanent deformity 
of the lid. ' 

The steps of the operation are, very briefly: (1) a horizontal 
incision 2 mm. from the ciliary border through skin and muscle 
in the whole length of the lid, separation of the lips of the wound 
exposing the tarsus ; (2) two horizontal incisions in the tarsus, one 
about 1.5 mm. from the edge, the other 4-5 mm. above this. These 
incisions are carried down to the conjunctiva, which must not be 
divided ; a third incision, median and vertical, divides the band of 
tarsus into two halves. Each half is separated from the underlying 
conjunctiva by ourved scissors and cut away at its canthal end; 
(3) the skin is replaced and the free border of the lid is turned 
forward so that the cilia are against the skin of the lid. They are 
kept in this position by a light compress for 48 hours. Trantas 
advised the use of sutures to keep the lid border in place, but 
Alexiadés has never found them necessary. 

The only difficulty in this procedure is the dissection of the. 
tarsus from the conjunctiva. The operation is done under local 
anaesthesia, induced by novocain and adrenalin. 


J. B. Lawrorp. 
























THE British JOURNAL OF OPHTHALMOLOGY 


Ill.—TUMOURS 


(1) Reese, A. B. (New York).—-Recurrent tumour of brow with 
unusual histologic findings. Amer. Jl. of Ophthal., May, 1925. 

(1) This case described by Reese is of interest both from the 
clinical and pathological points of view. The patient was a woman, 
aged 32 years, who had had a small tumour removed from the 
brow three years previously. No information was forthcoming 
as to the histology of the tumour, and during the following two 
years it gradually recurred. Examination at this time showed 
a tumour about 10 x 10 mm. in size, located at the junction of the 
outer and middle thirds of the left brow. The tumour shelled out 
easily at operation and had a dense connective tissue capsule. 
Microscopically, it was composed of epithelium in various stages 
of necrosis surrounded by ‘foreign body’’ giant cells. The 
diagnosis of carcinoma could be ruled out by the presence of 
various histological features, notably the intact capsule, and the 
following explanation was given: The original tumour was in 
all probability a dermoid which had beeh incompletely removed. 
The remaining cells became necrotic and acted as foreign bodies 
with the result that they became surrounded by granulation tissue, 
lymphocytes, epithelioid cells, and ‘‘foreign body’’ giant cells. 
No exactly similar case would seem to have been reported, though 
Ewing mentions one.in which, after removal of a tumour from the 
face, the skin edges of the wound were left inverted, lost their 
viability, and in time gave a reaction similar to the one in this 


case. 
F. A. WILLIAMSON-NOBLE. 


(2) Greene, A. W. (Schenectady, N.Y.).—Retrobulbar spindle- 
cell sarcoma. Amer. Jl. of Ophthal., July, 1925. 

(2) Greene was prompted to report this case by his failure 
to find a similar one in the literature. The patient was a girl, 
aged 13 years, and in June, 1922, proptosis was noted in the left 
eye; three months later she discovered—when the right eye was 
accidentally covered—that vision was very defective. When seen 
on September 30 vision was found to be limited to hand movements 
and nine days later the field showed a sector defect in the upper 
‘nasal quadrant; there was papilloedema of three dioptres, and 
movements were normal. Wassermann, X-ray examination, etc., 
were negative, so Kronlein’s operation was performed and a mass 
of 2x 1.5 cm. was shelled out from the cone of muscles apparently 
in toto. Sections examined by two separate pathologists were 
described as spindle-celled sarcoma. The patient made a g. 
recovery except that she developed some exposure keratitis from 
failure to sew the lids together at the time of operation. Vision 
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improved, the papilloedema subsided to 1D., and there was 
recovery of field. Prophylactic doses of X-rays were given during 
the first six months after the operation. Two years later the disc 
was quite white, vision 20/200, the field moderately full, and there 


was no return of the growth. 
F. A. WILLIAMSON-NOBLE. 


(3) Narog, Francois (Lemberg). — Perivascular (perithelial) 
leuco-sarcoma of the iris, with consecutive atrophy of the 
eyeball. (Un leuco-sarcome périvasculaire (périthelial; de 
l'iris avec atrophie consécutive du globe oculaire.) Arch. 
d’Ophtal., August, 1925. 

(83) Narog reports a case of unpigmented tumour of the iris 
presenting unusual features, e.g., the age of the patient, the very 
noticeable grouping of the tumour cells round the blood-vessels, 
and the subsequent atrophy of the globe. He states that in all 
the literature to which he had access he failed to find any record 
of a leuco-sarcoma of the iris leading to atrophy of the eyeball. 

His patient, a male child, was first seen at the age of twelve 
months; the right eye had been red for a few days and ciliary 
injection was present. Intraocular tension was above normal. 
A small yellowish vascular tumour was visible in the lower seg- 
ment. The Wassermann reaction was negative. Tumour of the 
iris with secondary glaucoma was diagnosed. 

Operative treatment was refused by the mother and the child 
was not seen again for 16 months, when the eyeball was shrunken 
and painful with T-2. A careful histological examination was 
made and is reported in detail, with illustrative micro-photographs. 
This examination led the author to the diagnosis expressed in the 
above title. He gives in full his reasons for this diagnosis as 
opposed to one of glioma of the retina: to the reviewer they are 
not wholly convincing. 

J. B. Lawrorp. 


(4) Bistis, J. (Athens).—Multiple sarcomata of the palpebral 
conjunctiva. (Ein Fall von Bindehautsarkom.) Zeitschr. 
f. Augenheilk., Bd. LVI, s. 106-109, August, 1925. 

(4) Bistis reports a case of a patient, aged 50 years, who in 1920, 
showed a small pigmented tumour of the size of a seed of corn 
on the right semilunar fold, and on the inferior conjunctival fold, 
near the inner angle, a small patch of dark pigment. The plica 
was excised. In 1922, he developed a right-sided iritis, with a 
curious clouding of the lower half of the cornea, which persisted in 
Spite of treatment. Syphilis was excluded. In 1923, two rounded 
elevated bodies like trachoma follicles appeared on the conjunctiva 
near the inner angle, and the pre-auricular glands on the same side 
were swollen. In 1924, a small tumour occurred on the conjunctiva 
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of the upper lid, and at the same time the lacrymal sac was 
infiltrated and swollen. Histologically the growth was a round- 
celled sarcoma of lymphoid type, with a considerable amount 


of pigment. 
W. S. DuKE-ELDeErR. 


(5) Cohen, Dr. Martin (New York).—Report of a case of orbital 
neurinoma. Arch. of Ophthal., September, 1925. 


(5) Cohen’s case was that of a boy, aged 11 years, in whom 
increasing proptosis had developed in the right eye since the age 
of nine years. When seen, the vision was 20/30, movements were 
normal, and there was a choked disc of 7 dioptres with no haemor- 
rhagesorexudates. The left eye was normal. Kroénlein’s operation 
was performed and an encapsuled tumour found along the outer 
side of the optic nerve. The tumour was removed and examined 
histologically. It consisted of spindle-cells forming bundles which 
twisted about in various directions, the nuclei being frequently 
in palisade formation. By special methods, medullated nerve 
fibres were found beneath the capsule and passing into the tumour. 
It appeared that the chief component of the tumour was poorly 
differentiated nerve cells, mostly from the sheath of Schwann. 
This type of tumour is rare, and was described by Verocay in 1910 
as a neurinoma. It is interesting to note that the growth was not 
from the optic nerve because (1) excellent vision was present for 
several years in spite of the exophthalmos; (2) the sheath of 
Schwann cells do not exist in the optic nerve; (3) the tumour was 
not attached to the optic nerve along its entire course. It must 
therefore have originated from some other nerve and in the author’s 
opinion this nerve was probably ‘‘a branch of the posterior ciliary.” 
Four days after operation the vision was fingers at two feet, but 
after a week there was no perception of light and ophthalmoscopic 
examination showed secondary optic atrophy. 


F. A. WILLIAMSON-NOBLE. 








IV.—MISCELLANEOUS 


(1) Avizones, P.—A case of congenital coloboma of the lid. 
(Ein Fall von Coloboma palpebrae congenitum.) Zeitschr. 
f. Augenheilk., Bd. LVI, ss. 339-345, October, 1925. 


(1) Uncomplicated congenital coloboma of the lid is a compara- 
tively rare anomaly, and Avizones records the 125th case mentioned 
in the literature. The defect occurred in a boy, aged 18 years, at 
the juncture of the middle and inner thirds of the upper eyelid. 
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The cilia, meibomian glands, and cartilage were wanting. It was 
somewhat M-shaped, and at its centre was a hard nodule the size 
of a pea, which proved on removal to be a lipodermoid. The 
author takes the opportunity to review the characteristics of this 
deformity as shown in his study of the literature. Position: 
variable, sometimes on the upper, sometimes on the lower lid, 
usually in the medial half, and sometimes multiple. It is three 
times more common on the upper than the lower lid; rarely 
bilateral; and there is only one recorded case where all four lids 
were affected. Size: varying from an almost invisible defect to 
a complete bisection of the affected lid. Shape : usually triangular ; 
rarely rectangular, when usually M-shaped. 

Complications accompanying the deformity : (a) Conjunctival 
strand joining the coloboma to the globe, varying in degree up to 
complete symblepharon, remnants of amniotic bands, subcon- 
junctival lipoma, epibulbar dermoid; (b) corneal opacity and 
anomalies in its curvature, displacement of pupil, cataract, per- 
sistent pupillary membrane, coloboma of iris, choroid, and optic 
nerve, microphthalmos, anophthalmos; (c) facial cleft, hare lip 
and cleft palate, cephalocele, anencephaly, abdominal hernia, 
syndactyly, congenital amputations. 

Of the theories put forward to account for the defect that of 
v. Duyse is favoured which attributes its occurrence to the presence 
of an amniotic band, a remnant of which is seen in the lipodermoid. 
The band acts either by deranging the course of normal develop- 
ment, or alternatively, by pressure brings about the deformity in 
the already formed lid. 

W. S. DuKe-ELDER. 


(2) Coblentz, W. W., and Fulton, H. R.—A radiometric inves- 
tigation of the germicidal action of ultra-violet radiation. 
Scientific Papers of the Bureau of Standards, No. 493, Vol. XIX, 
1924. Washington, Government Printing Office. 


(2) The considerable literature which has accumulated dealing 
with the germicidal action of ultra-violet radiation from the stand- 
points of the biologist, the chemist, the physicist, and the clinician, 
shows many inconsistencies in the conclusions arrived at, due 
largely to incompleteness and lack of standardization in the 
experimental procedures adopted. Probably the most logical 
basis for estimating the abiotic action of different regions of the 
spectrum is by a consideration of the energy relations involved ; 
and on this there is as yet very little information available. The 
present investigation is an attempt to present the results on a 
quantitative radiometric basis, The method used of obtaining 
radiation from isolated regions of the spectrum was a combination 
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of both subtractive and additive principles: the former consists 
in the elimination of different portions of the ultra-violet spectrum 
by absorption screens, the latter—which is novel—is based upon 
the original observation of the presence of a well-defined absorption 
band in the origin of 2,660 A. in mica, a small variation in the 
thickness of a screen of which substance produces a large variation 
in the transmission in this region relative to the rest of the spectrum 
in which the transmission remains practically constant. The 
source of radiation was a quartz mercury arc lamp; the test 
organism the bacillus coli communis, suspended in sterile distilled 
water, and atomized uniformly over the surface of a Petri dish of 
hardened beef-peptone agar. 

The main results of the investigation may be summarized thus : 

(1) Germicidal action is produced by radiation extending from 
the very short Schumann rays up to and including the 3,650 A. 
line. (Hitherto the long-wave limit of abiotic activity has generally 
been placed at approximately 2,970 A. Its limitation to this region 
may probably be explained by the much lower intensities that are 
obtainable in spectrally dispersed radiation, and to the fact that 
the time of exposure has not been sufficiently prolonged. Its 
extension to 3,650 A. explains the bactericidal action obtained in 
sunlight—an occurrence of common experience, and is of interest 
ophthalmologically in that it includes the corneal transmission, 
which commences at the region of 3,000 A.) 

(2) The intensity of lethal action varies inversely as the length 
of wave: that of wave-lengths less than 2,800 A. is at least ten 
times more rapid than that of wave-lengths greater than 3,050, 
and this obtains even although the latter are much lower in 
intensity. 

(8) No difference is observed in abiotic action when the total 
exposure is applied continuously, or intermittently with long or 
short intervals of rest. The killing effect is therefore cumulative, 
and intermittent exposure does not have a latent effect, either in 
stimulating growth or in continuing the lethal action during the 
intervals of rest. > 

(4) On low intensities lethal action is greatly retarded. On 
very low intensities there are some (not thoroughly verified) 
indications of stimulation instead of lethal action. 

(5) With the source of radiation used the most active germicidal 
rays are between 1,700 and 2,800 A. The energy value required 
to kill a bacterium is very small, being of the order 19 x 10—” watt 
(4.5 x 10-g. cal.). 

(6) In order to produce a rapid abiotic action (in one second) 
the radiant flux of the germicidal radiation must exceed a certain 
threshold value, which is of the order of 25 microwatts per square 
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millimetre. Such may be obtained at a distance of 15 cm., from 
a 110-volt quartz mercury arc lamp consuming 320 watts (80 volts, 
4 ampéres). 

W. S. DuKE-ELDER. 


(3) Hensen, H., and Schafer, H. (Hamburg).—On the results 
of X-ray treatment of eye diseases or tumours involving 
the visual apparatus. (Uber die Ergebnisse der Réntgen- 
strahlenbehandlung bei Augenkrankheiten bzw. Tumoren 
des Sehapparates.) Arch. f. Ophthal.. Vol. CXIV, 1924. 


(3) Hensen and Schafer here record their experience of the 
application of X-rays as a therapeutic agent in various diseases 
connected with the eye. In carcinoma of the lids it was always 
employed after excision of the new growth, and in nine out of their 
thirteen cases with results that were for the most part very 
satisfactory. For epiphora persisting after extirpation of the 
lacrymal sac radiation of the lacrymal gland has proved successful 
only in their later cases, but insufficient time has elapsed to enable 
them to say if these cures are permanent, 

Various tuberculous affections were treated in this way—by 
direct application in diseases of the lacrymal sac after excision or 
curetting of a fistula, tuberculous conjunctivitis, and some chronic — 
cases of eczematous blepharitis with uniformly good results: and 
in the case of kerato-conjunctivitis and tuberculous irido-cyclitis by 
radiation of the cervical glands and hilum of the lung with improve- 
ment in the condition of the eye as well as of the general health of 
the patient, 

The authors applied this treatment to two cases of haemorrhagic 
glaucoma and four cases of absolute glaucoma with intermittent 
attacks of pain: the haemorrhage was checked and the pain 
relieved but it had no effect on the tension: they regard it as 
dangerous for other forms of glaucoma or in cases where there 
is still appreciable vision. 

With intraorbital tumours their experience was not so un- 
favourable as that of some writers, and in the three cases reported 
they were able by persistent application to check the progress of 
the growth. Their cases, however, prove that where the tumour 
is situated in the deeper structures it is impossible to obtain a cure 
by means of X-rays. 

As regards intraocular new-growths they describe their results 
as moderately good, but most of their successes with unilateral 
glioma and sarcoma of the choroid refer to the non-recurrence of 
the growth after removal of the eye, although it is impossible 
to say how far radiation contributed to this. In a case of sarcoma 
of the iris treatment had no effect, while in one case of supposed 
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gumma of the choroid a cure was effected without damage to the 
vision. In the case of intracranial tumours affecting the visual 
paths the authors obtained improvement in two cases of tumours 
at the base of the skull, but not in those involving the hypophysis, 
In the latter there is the difficulty of diagnosing the exact nature 
of the new-growth, and though some tumours react to radiation 
more favourably than others it is easy to see how seldom a good 
result is to be expected considering the variety of new-growths 
affecting the hypophysis.. It is, however, advisable, as the 
experience of other writers shows, to give radiation a trial in every 

case, and to continue it if the clinical symptoms are relieved. 
In the various sections the authors refer to the mode of applying 
the X-rays, and at the end give an extensive list of the literature 
on the subject. 
THOS. SNOWBALL. 


(4) Kiimmell, R. (Hamburg).—On the physiological retinal 
venous pulse. (Uber den physiologischen Netzhautvenen- 
puls.) Arch. f. Augenheilk., Bd. XCV, February, 1925. 


(4) While by monocular ophthalmoscopy in the ordinary way 
retinal venous pulsation in the area of the optic disc is what comes 
mostly into evidence, binocular ophthalmoscopy with Gullstrand’s 
instrument reveals clear pulsation not only of the main retinal 
arteries but also, in succession, of their branches up to the 
capillaries and of the veins leading from the capillaries to the 
main veins. This fact was first noted by Haab and confirmed years 
ago by Tiirk and by Kiimmell. This pulsation is, however, not 
seen as dilatation and contraction and undulation and stretching 
of the vessels themselves, but only as widening and narrowing 
of the retinal reflexes emanating from the vessels in rhythm with 
the pulse. 

In a normal individual with 60 to 70 heart-beats per minute it 
is not at all easy to determine the time relations that the pulsations 
of the retinal arteries and veins bear to the systole and diastole of 
the auricles and ventricles, and hence views have differed as to 
how the pulsations are brought about, 

Kiimmell has studied the question.in two cases of heart-block, 
in the first of which there were three and in the second two to three 
auricular contractions to one ventricular systole. He finds that 
the retinal venous pulse is transmitted through the capillaries, is 
centripetal, and shows a quick post-systolic dilatation followed by 
a slow contraction, thus proving its dependence on the activity of 
the left ventricle as conclusively as its non-dependence on the 


activity of the right auricle. 
D. V. GIRL 
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(5) Takahashi, Takehira (Sendai).—A contribution to the 
problem of blue sclerotics. (Beitrag zur Kenntnis der 
blauen Sclera.) Arch. f. Ophthal., Vol. CXV, 1924. 


(5) Takahashi gives details of four members of a family 
affected with blue sclerotics and brittle bones on whom he carried 
out a series of tests to determine the function of the endocrine 
glands, a, disturbance of internal secretion having been advanced 
as the cause of this condition. These tests related to the function of 
the vegetative nervous system, the blood (the rate of sedimentation 
of the red blood corpuscles and blood-count), metabolism (excretion 
of nitrogen, sugar tolerance, the excretion of calcium phosphate, 
and the calcium-content in the blood serum), and the signs of 
latent tetany. From a consideration of his cases the author rejects 
the possibility of a diminished activity of the hypophysis, thymus 
and thyroid glands as the aetiological factor in this disease, but, 
because of the faulty development of the teeth and bones that his 
cases present, the positive tests for latent tetany, the distinct 
increase of leucocytes, and a relative lymphocytosis in the blood, 
the definite increase in the calcium-excretion in the urine and 
diminution of the calcium-content in the blood (the latter confirmed 
by the more rapid sedimentation of the erythrocytes) he is led to 
conclude that the condition of blue sclerotic is a congenital 
abnormality due mainly to diminished function of the parathyroid 
glands. : 

THos. SNOWBALL. 


(6) Troncoso, Manuel Uribe (New York City).—Gonioscopy and 
its clinical applications. Amer. Jl. of Ophthal., June, 1925. 


(6) Troncoso’s gonioscope is an instrument for viewing the 
angle of the anterior chamber in conjunction with Koeppe’s contact 
glass. The principle is similar to that of the cystoscope and, by 
a suitable combination of lenses, magnifications of 10 or 20 
diameters are obtained. The author describes his instrument as 
being a combined microscope and periscope and advocates its use 
in the routine examination of the eye. The paper is profusely 
illustrated and clear directions are given as to procedure. Among 
the various observations recorded are the following : The zone of 
Schlemm’s canal is usually seen as a greyish stripe about 2 mm. 
wide. Occasionally, if the eye is congested, one or two bright red 
narrow lines appear at the borders, due to a small amount of 
blood within the canal which collects near the walls. In the normal 
eye, however, the canal is avascular, the lumen being filled only 
with aqueous. Senile pigmentation appears as a series of black 
dots arranged in arched lines over the ligamentum pectinatum, or 
the latter may be of a light brown colour. In a case of iritis where 
the Wassermann had been negative three months before, examina- 
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tion of one eye showed a large fresh haemorrhage at the root of 
the iris, which was invisible to lateral illumination. The other eye 
was apparently healthy with ordinary methods of examination, but 
the gonioscope revealed the presence of two yellowish-red 
prominences at the root of the iris and numerous yellowish-red 
threads of fibrin on the ligamentum pectinatum. The papules 
pointed clearly to the luetic nature of the iritis. Gonioscopy finds 
its principal application in the examination of early cases of 
glaucoma, and it is interesting to note that cases of glaucoma have 
been found without adhesion of the root of the iris, and cases of 
adhesion of the root of the iris have been found without glaucoma. 
In most cases, however, the gonioscope is particularly useful 
in determining the presence of a peripheral synechia, also 
its breadth and its character, whether recent or permanent. 
Unfortunately, the Schlemm zone, instead of being grey, is 
frequently white and indistinguishable from the rest of the sclera. 
In these cases it is only by the width of the scleral zone that the 
breadth of the adhesion can be detected and this breadth varies 
according to the plane of the observer’s vision. 

The diagnosis is, therefore, based on (1) the disappearance of 
the ciliary body ; (2) the covering of part or whole of the pectinate 
ligament by the iris border; and (8) the narrowing of the scleral 
band. A recent adhesion will, of course, break down after eserin, 
whereas an old one will not. In one patient where operation was 
of no benefit to either eye, the gonioscope showed great swelling 
and distortion of the ciliary processes. The author, in conclusion, 
advocates the use of his instrument for the early diagnosis of 
gummata, tubercles, and tumours of the ciliary body. 


F. A. WILLIAMSON-NOBLE. 








BOOK NOTICES 


The Sensibility of the Human Cornea. (Die Empfindlichkeit 
der-menschlichen Hornhaut.) By E. Marx, Leiden. Pp. 
102, figures 24. Leipzig: S. Hirzel, 1925. Price 7 marks. 

For some years Dr. Marx has associated himself with the 
question of the sensibility of the cornea, and the nature and 
distribution of its nerves. Although the research is yet admittedly 
incomplete, and many of the questions he has set out to answer 
are still outstanding, and in the meantime only dealt with 
tentatively, he has published his results up to date in monograph 
form.. The study has been made with great thoroughness, and 
the conclusions arrived at and the suggestions made are certainly 
of sufficient interest to warrant consideration, 
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Sensibility. was investigated after a manner modified from 
von Frey, whereby definite spots on the cornea were touched a 
number of times by a series of suspended hairs each adequately 
controlled so as to exert a known force over a known area at the 
point of contact. Whatever be the disadvantages of the method 
it possesses the two great assets of comparative ease of control, 
and of providing results which are susceptible of ready and exact 
comparison on a quantitative basis. The cornea was investigated 
over 33 points: at one point in the centre, and at four points along 
each of eight equidistant radii running from the centre to the 
periphery ; regional comparisons can therefore be made either in 
a radial direction or circumferentially. 

The investigation of a series of 123 normal eyes (‘‘ideellen 
Hornhaut’’) has demonstrated that the vertical meridian in both 
eyes is the least sensitive, the horizontal most, and that between 
these two extremes the intermediate areas show a gradual shading 
of degree of sensibility. The differences are not large (of the 
order of 10 per cent.), but obtaining as they do over a very large 
series with a fair degree of constancy, may be taken as 
demonstrated. Similarly the outer half of the cornea appears to 
be more sensitive than the inner, and the under half than the 
upper. Although the differences are still smaller, the left cornea 
is more sensitive than the right—a phenomenon the author 
considers to have general application to the sensory nerves 
throughout the body. The zone of greatest sensibility is a small 
central circular area of 5 mm. diameter, outside which acuity of 
sensation falls, a process which occurs regularly along each radius 
until the peripheral zone is reached, when the fall becomes abrupt. 
This the author correlates with the histological distribution of the 
nerves (Attias and Kniisel) which as they approach the centre, 
become more superficial, and are provided with a greater number 
of sensory end organs. No constant difference is found between 
right- and left-handed people. 

The regeneration of the nerves is studied as the sensibility 
returns after the corneal section of a cataract operation. For this 
purpose the cornea would seem to lend itself with great suitability, 
and might suggest an interesting comparison with the classical 
investigation of Head and Sherren on the cutaneous nerves of the 
arm. Unfortunately, however, the delay and irregularity of the 
return have rendered the results Marx has obtained somewhat 
indefinite and inconclusive as yet. Restoration of function he finds 
to vary with the individual from a matter of months to years. The 
first traces were recognizable in 24 days; but definite and precise 
sensation could only be elicited after 50 days—a time which 
corresponds very nearly with the minimum interval for the regenera- 
tion of nerves of pain as determined by Head (56 days). The 
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shortest time for complete return of sensation was 146 days, but 
for over a year the restoration was on the average only partial. 
The distribution of the sensory loss, however, is of considerable 
interest, After section the upper half of the cornea becomes 
practically insensitive, and the lower half, while remaining substan- 
tially unchanged, yet usually suffers in more or less degree some 
derangement of sensibility, the line of division being sometimes 
irregular and sometimes not. This overlap of areas of sensory 
supply may be correlated with the findings of Attias and Ranviers 
on the anatomical distribution of the corneal nerves: while as a 
general rule these run radially from the periphery to the centre, 
they send anastomosing branches circumferentially round the 
limbus from one nerve fasciculus to another. Marx has been 
unable to come to any definite decision as to whether regeneration 
takes place centripetally or in the opposite sense, owing to the 
irregularity of the return of sensation and its indefinite time 
interval. 

A large part of the investigation deals with the action of local 
anaesthetics, the loss of sensibility and its return being carefully 
studied. Sensibility is found to fall rapidly on the application of 
an anaesthetic, its return is more gradual, and takes place with 
a regularity that can be reduced to the precision of mathematical 
curves. The depth of anaesthesia is also a definite and regular 
quantity, whose variations are susceptible to mathematical treat- 


ment, where the lower dilutions are involved, for example up to 
2 per cent. cocain. In the higher concentrations the effect is more 


irregular, but the investigation is not yet sufficiently conclusive 
to elucidate whether this is due to some physico-chemical 


phenomenon, such as absorption. 

The method of investigation, although laborious, provides a 
means of comparing the efficiency of different anaesthetics with a 
large degree of quantitative precision, and of determining the form 
in which each individual drug can be used to the best advantage. 
Thus distilled water and hypotonic potassium chloride the author 
finds (0 have a definite anaesthetizing value. The conclusion is 
tentatively reached that the nerve supply of the cornea is of pain 


only, but in the meantime the question is {eft open. 


Augenkrankheiten und ihre Behandlung, Lectures by PRoF. 
ALBRECHT V. GRAEFE in the University of Berlin during the 
winter session, 1859-1860. Edited by Prof. Julius Hirschberg. 
G. Thieme, Leipzig, 1925. 

Albrecht v. Graefe’s whole outlook upon life, and his attitude 
towards medicine in general, was in marked contrast to that which 


prevailed amongst his professional colleagues and which is still 


characteristic of Germans, in so far as the art of medicine, apart 
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from the science of medicine is concerned. von Graefe, though in 
no sense unscientific, was predominatingly a clinician, His 
genius lay in the direction of a quite exceptional acumen and an 
ability to observe and analyze clinical phenomena, and particularly | 
in what is less commonly met with, a masterly power of formulating 
generalizations from the multitude of observations which he had 
the opportunity of making. 

So far as practical ophthalmology is concerned, he was the right 
man at the right time—the time of the introduction of the ophthal- 
moscope which Helmholtz entrusted to his hands. But von Graefe 
was something more than a clinician. He was a real philanthropist. 
Notwithstanding the great calls that were made on his time he 
felt himself compelled to give to the world the results of his 
experience in diagnosis and in treatment as these accumulated 
with a rapidity which has had no parallel at any other time during 
the history of ophthalmology. 

He might have rested after the continuous strain of active 
professional work, which was as great, if not greater, than any 
oculist before or since has been called upon to tackle. He had, 
indeed, no cause to advertise himself by writing. During the 
whole of his brilliant and comparatively short career he was 
actually overwhelmed with practical work. But, instead of resting 
he sat down to write and to write in a style which again in contrast 
to the laboured, involved, overlarded language of his countrymen 
was a model of lucidity and directness of expression. 

He had too much to say not to find appropriate fanguage in 
which toconvey it. Accordingly, anyone who will take the trouble 
even now to read his papers, many of which were epoch-making, 
in, e.g., the first 16 volumes of the Arch. f. Ophthal, which he 
founded, will find something more than history. He will find the 
record of and deductions from many a Clinical observation which 
will bring enlightenment and give him cause for reflection; and 
he will at the same time realize that it is possible to write German 
which can lay claim to some regard as a literary tongue. 

In addition to all that v, Graefe wrote he was an inspiriting 
lecturer. His lectures and clinic attracted ophthalmic surgeons 
from all parts of the world. It is therefore interesting, though 
not surprising to find that, so long after his death, which took 
place when he was little more than 40, during the Franco-Prussian 
War, there should be a demand for a published series of these 
lectures. And it is fortunate that some of his hearers were able 
to preserve sufficiently accurate and complete notes to provide for 
the appearance of such a selection of his lectures as bas recently 
appeared under the editorship of Professor Hirschberg. 

Indeed, it has always been a matter of surprise to the writer of 
this notice that so few of the German oculists during the last 
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thirty or forty years have been either acquainted with the original 
writings or have shown an adequate appreciation of the spirit 
which animated the pioneer work of their great master. 

The lectures were taken down by the late Professor Mendel, so 
’ distinguished as a neurologist, and according to Professor Hirsch- 
berg, his notes are ‘‘ausserst sorgsam und fehlerfrei.’? The chapters 
of this first series—other series are promised in the course of time 
—deal with oculo-motor anomalies, the lacrymal apparatus, diseases 
of the iris, ciliary body, choroid, and retina. All are well worthy 


of careful study. Grorce A. Berry. 








CORRESPONDENCE 


To the Editor of THe BritisH JoURNAL OF OPHTHALMOLOGY 

S1r,—I was much ‘interested in Mr. R. R. James’s useful article 
on Roman oculists’ stamps. With the consent of Col. Leopold 
Montague, the owner, | venture to send you another, as yet 








ORereees C80 e Chee e ee cence cane sthal mer i 


fengh 3.2in. 


unpublished and uninterpreted. The letters are deeply incised 
on the under side of a terra-cotta stamp as illustrated, 3.2 in. long 
at the base, and are naturally in reverse order. I suggest, though 
the interpretation of the lower line is not quite satisfactory : 
POST OP 
IVNEA M 
Expanded this would be: Post ophthalmiam Junea Melina. 
‘After ophthalmia (use) the quince ointment of Juneus.” 
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The lettering, as often in medica) prescriptions and labels in 
chemists’ shops, is intentionally cabalistic, partly Greek and partly 
Latin, mixed and varied and sometimes reversed: thus p and § 
reversed, n reversed, e a Greek capital, m Greek small and reversed. 
To the ignorant purchaser no doubt the Abracadabra style would 
add much to the efficacy of the ointment. As noted by Mr. James, 
an oculist’s stamp in Samian ware is recorded in the British 
Museum Guide to Roman Britain, p. 34. 


I am, yours faithfully, 
S. E. WINBOLT, M.A. 


Curist’s Hospirat, 
West HorsHam. 


SPONTANEOUS ABSORPTION OF MATURE 
SENILE CATARACT - 


To the Editor of THe BritTisti JOURNAL OF OPHTHALMOLOGY 


Sir,—I suggest that the lens described by Mr. Ballantyne in 
the April issue of the BRITISH JOURNAL OF OPHTHALMOLOGY, 
pp. 202-3, represents the ultra-Morgagnian phase of senile 
cataract, but with the remains of the nucleus more transparent 
and perhaps thinner than usual, This phase was seen not 
infrequently in India, 

Though present only in a minority of the cases the ‘‘numerous 
fine white spots’? mentioned are characteristic of Morgagnian 
cataract, and of the final stage, with all the ‘‘milk’’ absorbed, 
leaving only the nucleus, more or less reduced in size in an other- 
wise empty capsule. The nuclear remains have the flat anterior 
surface and curved posterior surface mentioned by Mr. Ballantyne. 
The white dots are capsular, limited almost entirely to the anterior 
capsule, which is thickened. The clinical description was given 
in my book on ‘‘Cataract Extraction,’’ 1908, and the minute 
anatomy in the Trans. Ophthal. Soc., U.K., Vol. XXXV (1915), 
pp. 349-53. 

With the ultra-Morgagnian cataract more or less tremor of 
the iris is usually, if not always, present. If this escapes notice, 
in the cases without capsular opacities the semi-transparent nucleus 
may look exactly like the lens in the unripe stage of cataract of 
the dry shrinking type. Thus occasionally in Bombay the true 
condition was not recognized until the iridectomy was made in 
the combined extraction operation, showing a black coloboma 
above the upper edge of the small nucleus. Dilatation of the 
pupil in Mr. Ballantyne’s case should in the same way readily 
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show the upper margin of the thin nucleus, but not its lower 
margin, which lies at the bottom of the loose capsule. 


Yours truly, 


H. HERBERT,, 
Lt.-Col., I.M.S. (Retd.) 








NOTES 


WE regret to record the death, on April 2, 
Death of Mr. CHaRLES ERNEST PRONGER, of Harro- 
gate, Consulting Ophthalmic Surgeon to the 
Harrogate Infirmary. 

After considerable experience in general surgery in North 
Devon, he decided to specialize in ophthalmology, and rapidly 
became well known, especially in the north, for his work. He 
was one of the first to emphasize the importance with regard to 
the general health of the correction of small errors of refraction. 

* * * * 


Mr. ADRIAN Cappy has been appointed 
Appointment Assistant Surgeon to the Royal Westminster 
Ophthalmic Hospital. 


* * * * 


IN abstract No. 13, March, 1926, page 162, 
Corrigenda Dr. Verhoeff writes to point out that he does 
not dismiss the factor of diminished lacrymal 
secretion as a cause of neuro-paralytic keratitis, 

Sir Alexander Lawrence writes to say that M. Esperandieu’s 
reading of the first two letters of the Lansdowne stamp, page 130, 
is FL, Flavius. 

Lieut.-Colonel A. E. J. Lister writes to say that in 1913 Professor 
F, Dimmer was in charge of the First Eye Clinic in Vienna, 
v. page 303. 








FUTURE ARRANGEMENTS 


1926 


June 11.—Royal Society of Medicine, Section of Ophthalmology 
(Annual). 

July 14—17.—Oxford Ophthalmological Congress. 

July 21—23.—British Medical Association at Nottingham. 





